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ARITHMETIC. 



INTRODUCTION. 

I. Abithmetic^ derived from a Greek word, sig- 
nifying a number, teaches the knowledge and use of 
numbers. Numbers are of two kinds — whole numbers, 
and fractions. Whole numbers are such as, one, five, ten, 
a (lundred, a thousand. Fractions (or broken numbers) 
are such as, a half, a third, a fourth, or three fourths. 
Of these fractions we shall have something to saj by and 
by, but now we will attend only to whole numbers. 

II. A little consideration will show that we always 
count by tens, and the reason of this is, that there are ten 
fingers on the two hands ; the two thumbs being called 
fingers ; from this circumstance, the first ten numbers are 
called digits, digit being taken from a Latin word sig- 
nifying finger. The names of the first ten numbers are 
One, Two^ Three, Four, Five, Six, Seven, Eight, Nine, 
Ten. The names of the next two are Eleven and Twelve, 
which mean, leave one, and two leave ; for if you had to 
count eleven pebbles, you would first count ten, and leave 
one ; if there were twelve pebbles, you would, after count- 
ing ten, leave two. It is from the Latin word for pebble 
that we have our word calculate, for calculus is the Latin 
for a pebble. 

Next to twelve comes thirteen, then fourteen, fifteen, 
sixteen, seventeen, eighteen, nineteen, twenty. Thirteen 
means three and ten ; fourteen, four and ten ; fifteen, five 
and ten, and so on ; twenty means twice ten ; after 
twenty, we say twenty-one, twenty-two, or twenty and 
one, twenty and two, and thus to twenty-nine, and the 
next number is thirty, or thrice ten. After thirty we 
count as we did from twenty, till we come to forty, or 
four tens ; then to fifty, or five tens ; and so on to a 

B 
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hundred, which is the name for ten tens. We might go 
further, but you ought now to see dearly that all this 
counting is done bj tens, and the same, you may believe, 
is true for numbers greater than a hundred. 

m. Instead of writing words for numbers, figures are 
used. 

Thus, 1 for one, 2 for two, 3 for three, 4 for four, 
5 for five, 6 for six, 7 for seven, 8 for eight, 9 for nine ; 
besides these figures, there is the cypher 0, which is of 
itself of no value ; but when placed on the right-hand side 
of a number, it increases its value in a tenfold degree. 

Thus, for twenty we write 20 
thirty ... 30 
forty ... 40 

Any figure placed on the right-hand of another figure, 
also increases the latter, in a tenfold degree. 

Thus, 3 stands for three, 
but 35 • .' . for thirty-five ; 

or, by placing the 5 after the 3, 3 becomes thirty. 

With the^nine digits and the cypher any number may 
be written, though in speaking of the numbers, we must 
use their names. 

TV. Numbers have names according to the number of 
figures used in expressing them ; thus, numbers con- 
sisting of 

One figure are called Units. 



Two figures 
Three figures 
Four figures 
Five figures 
Six figures 
Seven figures 
Eight figures 
Nine figures 
Ten figures 
Eleven figures 
Twelve figures 



Thirteen figures. . . 



Tens. 

Hundreds. 

Thousands. 

Tens of Thousands. 

Hundreds of Thousands. 

Millions. 

Tens of Millions. 

Hundreds of Millions. 

Thousands of Millions. 

Tens of Thousands of Millions. 

Hundreds of Thousands of 

Millions. 
Billions. 
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and 80 on> the next period being Trillions, then Quad- 
rillions, Quintillions, &c., each period consisting of six 
figures, the highest dencMnination being hundreds of 
thousands.* 

V. As examples, we will begin by the simple unit, 



1 


is 


One, unit. 


10 




Ten. 


100 




Hundred. 


1,000 




Thousand. 


10,000 




Ten Thousand. 


100,000 




Hundred Thousand. 


1,000,000 


•• 


Million. 



It is usual and convenient to divide numbers bj 
commas, into periods of three, beginning from the right 
hand. 

As examples of numbers in which other, figures are 
used, 

5 is Five. 
52 .. Fifty-two. 
526 .. Five Hundred and Twenty-six. 
5,267 .. Five Thousand Two Hundred and 
Sixty-seven. 
52,678 .. Fifty-two Thousand Six Hundred and 

Seventy-eight. 
526,783 .. Five Hundred and Twenty-six Thou- 
simd Seven Hundred and Eighty- three. 
5,267,834 .. Five Millions Two Hundred and Sixty- 
seven Thousand Eight Hundred and 
Thirty-four. 

Examples. — ^What are the numbers expressed by 23 ; 
324 ; 457 ; 1,678 ; 7,562 ; 28,931 ; 57,834 ; 783,981 ; 
278,405 ; 4,001 ; 402,105 ; 7,802,391 ? 

Write the figures for the numbers Twenty-Eight ; 
Three Hundred and Sixty-seven ; Four Thousand and 
Forty-five ; Seventy-two Thousand and Eighty-one ; 

* Some Arithmeticians divide nnmbeis into periods of three, and 
call thouBands of millions, billions, and thousands of billions 
trillionB. 

b2 
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Eight Hundred and Ninetj-three Thousand Seven Hun* 
dred and Sixty-eight; Fifteen Millions; Four Millions 
Five Hundred and Sixtj-seyen Thousand Eight Hundred 
and Ninety-one. 

YI. The examples here given will be deemed sufficient, 
since children, before they come to the use of arithmetic, 
are taught by the black board, or in some other way, the 
mode of writing down in figures any given number, or of 
reading any given collection of figures. The former case, 
of writing down figures, is called Notation ; the latter, of 
expressing the symbols of figures in words, is called 
Numeration. 

The annexed is the usual form of what is called 

THE NUMERATION TABLE. 
8 9 7, 6 1 3, 4 5 6, 7 2 3, 4 5 6 

2 odS5 ob5 2od ^* ti to a Sooc*' 
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YIL Having now described the method by which 
any given number may be expressed, or any collection of 
figures may be read, we resume the definition of Arith- 
metic, which is the science or knowledge of numbers. 
It demonstrates the truth of rules, which enable the mind 
to perform calculations otherwise very fatiguing, and to 
many persons, without such aid, practically impossible. 
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VIIL All the rules of Arithmetic may be referred to 
four primary rules, viz : — 

Addition : Subtraction : Multiplication : Division. 

Addition teaches how various numbers may be collected 
into one number, called their sum. 

Subtraction teaches us to find the difference between 
any two numbers. 

Multiplication teaches us to perform at one operation 
the repeated additions of the same number. 

Division teaches us to perform at one operation the 
repeated subtractions of the same number, from 
another given number. 

All other rules in Arithmetic are applications of some 
one or other, or of all, of these rules. 

It may be observed, that in fact there are but two rules. 
Addition and Subtraction : for Multiplication is only a 
compendious (short) method of Addition, and Division a 
short method of Subtraction. 

IX. We have said that numbers may be divided into 
two kinds, — ^whole numbers, also called integers, and 
fractions. But numbers, whether they be integral or frac- 
tional, are also called abstract or concrete. 

An abstract number is when the symbol of the number 
is only written down, or its name pronounced, as 5, 7, 
or five, seven, without any reference to things ; a concrete 
number is when the number expresses a certain collection 
of things, as 2 pounds, 5 horses, 7 trees. 

The idea of number independent of quantity is perhaps 
mentally impossible ; we tacitly refer to something as a 
unit : and the number indicates the multiple of the unit, 
or the times that the unit is repeated. Thus 7 conveys 
by itself no idea, till we think of 7 inches, 7 pounds, 
7 apples, or 7 pebbles ; the unit bdng an inch, a pound, 
an apple, or a pebble. 

In the Four Rules called the Simple Rules, we keep 
the unit out of sight ; but in the first instance, children 
are best taught by visible representations of number. 
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X. The following signs are made use of in Arith- 
metic : — 

+ (read plus\ the sign of Addition, shows that the 
number placed after it is to be added. Thus, 5 + 3, 
means that 3 is to be added to 5. 

— (read mintis), the sign of subtraction, shows that the 
number placed after it is to be subtracted ; thus, 
5 — 3, means that 3 is to be taken from 5. 

X the sign of Multiplication, (often read into^) signifies, 
when placed between two numbers, that their pro- 
duct is to be found ; thus, 5 X 3, is read 5 into 3, 
or, find the product of 5 and 3. 

-r- the sign of Division, placed between two numbers, 
indicates that the former is to be divided hj the 
latter; thus, 12-7-2, may be reiad 12 divided bj 2. 

=r the sign of equality, shows that two numerical ex- 
pressions are equal ; thus, 5 + 3 = 8, which may 
be ready 5 plus 3 equals 8. 

: the sign of comparison or ratio ; thus, 5 : 7 is read, 
as 5 is to 7, and means that five things are com- 
pared with seven things. 

: : : : the sign of proportion. This is explained in 
the Chapter on Proportion. 

.*• the sign for therefore. 



CHAPTER I. 
THE SIMPLE BULBS. 



ADDITION, 

XI. Addition is the method of collecting together 
several numbers into one number, called the sum. 

Since every sum in Addition is only a continual repe- 
tition of the addition of two numbers, the class should 
be first well exercised in questions of the following 
kind: — 

What is the sum of 3 and 5 ? of 2 and 7 ? 

„ of 6 and 4 ? of 3 arid 6 ? 

yy of 8 and 7 ? of 6 and 5 ? 

,, of 9 and 3 ? of 8 and 6 ? 

This being done^ the rule for the addition of numbers^ 
is, First write the numbers under each other, units under 
units, tens under tens, hundreds under hundreds, and 
draw , a line under them ; j^hen add the digits in each 
column, beginning with the units, into one sum, and write 
the result underneath. 

Ex. (1.) Find the sum of 324 and 241. 

324 
241 



565 



Here add the units column first, and 1 and 4 make 5 ; 
in the tens column, 4 and 2 make 6 ; and in the hundreds 
column, 2 and three make 5 ; and the sum is 565. 

The same result would be obtained had we first added 
200, then 40» and then 1. For by adding 2 to 3^ each 
being in the hundreds column, we do add 200 to 300,, 
making it 500 ; and bj adding 4 to 2 in the tens column,. 
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we add 40 to 20^ making it 60; while in the units 
column, the addition of I to 4, makes 5 units. 

Ex, (2.) Find the sum of 237 and 956. 

237 
956 



1193 



Here, adding the units column, 6 and 7 make 13, set 
down the 3 and carry the 1, which is 10, to the tens 
column; and say 1 and 5 make 6, and 3 make 9 : here 
there is nothing to carry, since the sum is less than 10 ; 
now add 9 to 2, which makes 1 1, the whole of which is 
written down, since we have no more columns to add. 







JExamples* 




231 


472 


72 45 7912 


23489 


142 


516 


87 67 569 


37845 



The proof of these simple sums is by adding the top 
line to the lower line, 

Ex. (3.) Find the sum of 534, 682^ 387, 573, 126, 934. 
Write the numbers directly under each other. 

682 

387 
573 
126 
934 



Sum 3236 



2702 Sum omitting top line. 



Proof 3236 



The sum of the units column is 26y set down 6, and 
carry 2 to the tens line ; the sum of this with 2 is 33 ; 
write 3 and carry 3 to the hundreds column : this 
makes the sum of that column 32 ; write down the 2, and 
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since there is nothing to add to the 3, put it od the left 
hand of the former three numbers, and the sum is 
3,236. 

The best method of proof, is by re-adding the figures, 
from the top ; or we maj draw a line under 634, the 
upper number, then find the sum of the remaining numbers, 
or 2,702 ; add to this 534, and if 2,702 and 534 make 
the former sum, or 3,236, the work is correct. 

EXAMPLES. 

(1.) * (2.) (3.) (4.) (5.) (6.) (?.) 

41 27 29 56 88 45 23 

23 75 37 65 90 39 75 

72 69 46 37 11 41 37 

68 54 58 99 13 34 65 

46 82 62 11 97 23 90 

35 33 73 40 49 78 39 

53 77 84 57 23 97 68 



(8.) (9.) (10.) (11.) (12.) (13.) 

436 392 735 881 702 817 

412 659 685 119 537 972 

729 397 458 723 784 343 

568 269 991 353 572 439 

845 460 334 373 397 731 

237 371 468 404 783 889 

537 141 262 978 419 942 



(14.) 


(15.) 


(16.) 


(17.) 


(18.) 


2147 


3147 


5858 


3957 


8974 


5825 


6695 


1482 


5374 


3384 


3346 


9790 


9433 


1897 


2919 


2129 


1164 


7112 


8374 


3289 


8577 


9342 


5707 


2739 


5753 


6234 


6639 


8433 


9347 


4047 


5937 


9631 


3919 


3875 


1234 



b3 
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(W.) 


(«0.) 


(«.) 


(M.) 


(28.) 


9134 


2810 


8563 


2138 


9463 


7754 


6294 


3662 


8454 


2345 


2555 


4241 


3539 


5693 


2377 


9420 


6134 


7452 


6725 


5928 


6329 


2024 


8846 


9862 


6892 


6437 


4548 


6724 


1868 


9890 


1038 


1275 


9483 


3925 


3702 


8812 


8023 


2239 


7392 


3948 


(24.) 


(25.) 


(26.) 


(27.) 


(28.) 


41263 


67890 


47299 


25825 


41448 


75991 


45486 


49788 


34835 


53274 


99624 


72418 


93349 


92662 


23491 


15728 


68980 


22596 


73196 


82210 


21093 


37023 


93325 


58293 


52081 


50412 


73923 


82534 


46245 


42642 


36722 


94822 


83592 


63542 


35522 


12345 


87536 


66273 


83247 


33160 


(29.) 


(30.) 


(81.) 


(32.) 


(83.) 


77546 


82291 


33458 


73409 


54238 


436 


48 


25437 


63157 


6 


2845 


22835 


52 


746 


45793 


45 


34 


94364 . 


62452 


45 


9661 


23521 


84592 


74238 


69849 


88043 


35684 


87 


330 


58909 


34 


38 


74538 


22553 


27 


45097 


32572 


756 


25 


63798 


2646 


439 


83540 


19432 


83 


62418 


97883 


8784 


84525 


22524 













(34.) At the census taken March 31, 1851, the popu- 
lation of England and Wales was found to be 17,922,768 
persons ; of Scotland, 2,870,784 persons ; of Ireland^ 
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6,515,794 persons; of the islands in the British seas, 
142,916 persons : fUid the total population of Great 
Britain and Ireland. 

(35.) The number of visits to the Great Exhibition 
was— in May, 734,782 ; in June, 1,133,166 ; in July, 
1,314,176; in August, 1,023,435; in September, 
1,155,240; in October, 841,107: find the whole num- 
ber of visits. 

(36.) Six bags of nuts were computed to contain re- 
spectively 2538, 7290, 6183, 2745, 8324, and 7777 nuts: 
How many were there in all ? 

(37.) Adam lived 930 years ; Seth, 912 years ; Enos, 
905 years ; Cainan, 910 years ; Mahalaleel, 895 years ; 
Jared, 962 years ; Enoch, 365 years ; Methuselah, 969 
years ; Lamech, 777 years ; Noah, 950 years : find the 
total number of years that the first ten patriarchs lived. 

(38.) How many days are there from May 1 to Oct. 11, 
both days inclusive ? 

(39.) How many days are there in the 5 years begin- 
ning January 1, 1848, and ending December 31, 1852. 



SUBTEACTION. 

Xn. SuBTBACTiON teachcs us to find the difference 
between a greater and a less number : the latter being 
taken from the former. 

The difference is called the remainder. 

The class should be exercised vivd voce in the subtrac- 
tion of the digits from each other. Thus : Take 3 from 
7 : what is the remainder ? Take 5 from 9 : what is the 
remainder ? 

Mule 1. — Place the less number under the greater : 
units under units ; tens under tens ; and draw a line 
below them. 

2. — Take the units digit in the lower line from that in 
the upper line, and beneath write the remainder. Then 
take the tens digit of the lower line from the correspond- 
ing one in the upper, and write down the remainder ; and 
so on. 
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3. — But if the figure in the lower line be greater thun 
that immediately above it, add ten to the upper one, and 
take the lower figure from the sum, and write down the 
remainder. 

4.— Carry one to the next lower figure ; and proceed 
as before, till all the figures are subtracted. 

To prove, add the remainder to the less number, and 
then the sum must be equal to the top line, or greater 
number. 

JE^o?.— Subtract 234 from 876 ; and 287 from 725. 





S76 
234 




(2.) 

725 

287 


Remainder 


642 


Remainder 


438 


Proof 


876 


Proof 


725 



In (1.) each figure of the lower line is less than the 
corresponding figure in the upper, and the remainder is 
easily found to be 642. To prove this, add 234 and 642 
together, and their sum is 876, which is the top line, or 
greater number. The same result may be obtained by 
subtracting from 876 : first 200, then 30, and then 4. 

In (2.) 7 being greater than 5, we add 10 to 5, which 
makes 15 ; then 7 from 15 leaves 8 ; write 8 down ; 
carry 1 to 8 in the tens place of the lower line, by which 
we return* the 10 we borrowed. 1 and 8 make 9 ; 
9 from 2, we cannot ; borrow 10 ; 10 and 2 make 12 ; 
9 from 12 leaves 3 ; write down 3. Carry the borrowed 
1 to 2, which makes 3 ; 3 from 7 leaves 4 : and the re- 
mainder is 438. This remainder, added to 287, makes 
725 ; which proves the accuracy of the work. 







Examples. 




(1.) 


(2.) 


(8.) (4.r 


(5.) 


274 


489 


285 4625 


«9723 


123 


273 


167 2737 


59845 



5287632 
4937843 


SUBTRACTION* 

(7.) 

72435689 
25823492 


(8.) 

2682473453 
748392624 






I 








(9.) 

458003214 
279335162 


(10.) 

5003000201 
1234567892 


(11.) 
9786543201 
1987654321 
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(12.) William I. began to reign over England in the 
year 1066 ; Queen Victoria began to reign 1837 : What 
is the number of years between the conquest of William 
and the accession of Victoria ? 

(13.) The year of our Lord's birth is said to be 4004 
years after the year of the world, or 4004 a.h. : find the 
years before Christ of the following events — Deluge, 
1656 A.M. ; Call of Abraham, 2083, a.m.; Departure 
from Egypt, 2513, a.m. ; Building of Solomon's Temple, 
3000, A.M. ; Isaiah's Prophecy of the Messiah's Coming, 
3262 A.M.; the Babylonish Captivity, 3416, a.m. 

(14.) A horse, with his saddle and bridle, is worth 
63/. ; but his bridle and saddle cost 8/. : What is the price 
of the horse ? 

(15.) Out of a bag of 1000 sovereigns, I took 150, 
then 65, then 275, and lastly 287 ; How many were left ? 

(16.) The population of England and Wales was, in 
1801, 8,892,536, and in 1851, 17,922,768: find the 
increase in the fifty years between 180] and 1851. 

(17.) The population of Scotland, in 1801, was 
1,608,420; in 1851 it wad 2,870,784: find the increase 
in the fifty years between. 

(18.) The population of Ireland was, in 1841, 
8,175,124 ; in 1851 it was 6,515,794: find the decrease 
in ten years. 
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(19.) At the Great Exhibition, the total receipts were 
505,107/. Of this sum the subscriptions were 67,399/. ; 
season tickets, 67,6101 ; profit by refreshments, cata- 
logues, &c. 13,290/. : find the reminder, which was the 
receipt at the doors. 

(20.) America was discoyered in 1492 ; the Beforma- 
tion began 1517: How many yea^ are there between 
these events and 1852 ? 

(21.) How much is fifleen millions two hundred and 
four, greater than a million and a half and four hundred 
and two ? 

(22.) In 1812 the first steam-boat was propelled on the 
rivers of America : How many years is it since ? 



MULTIPLICATION. 

Xin. To multiply one number by another number, 
is to find the number made by repeating the first number 
as many times as there are units in the second number. 

Thus, to multiply 25 Ipy 6, means that the sum of 25 
six times repeated is to be found, as in the margin. 

Instead, however, of using repeated additions, we 
25 can, by means of a table, called the Multiplication 
25 Table, obtain the result in a very expeditious 
25 manner. It is first, however, necessary that the 
25 multiplication table should be thoroughly com- 
25 mitted to memory ; and no step should be taken 
25 in advance until this is completely effected. 

The number to be multiplied is called the Mul- 

150 tiplicand. 

The number by which you multiply is called 
the Multiplier. 
The result is called the Product 
Sometimes the multiplicand and multiplier are called 
Factors. 

We now give the Multiplication Table, the early 
portions of which are well exemplified by counters. 
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IS 



MULTIPLICATION TABLE. 



2 times 


3 times 


4 times 


5 times 


6 times 


7 times 


lare 2 


lare 3 


lare 4 


lare 5 


lare 6 


lare 7 


2— 4 


2— 6 


2— 8 


2—10 


2— 12 


2— 14 


3— 6 


3— 9 


3— 12 


3—15 


3—18 


3— 21 


4— 8 


4— 12 


4— 16 


4— 20 


4— 24 


4— 28 


5—10 


5—15 


5—20 


5—25 


5—30 


5—35 


6— 12 


6—18 


6—24 


6— 30 


6— 36 


6— 42 


7—14 


7— 2] 


7— 28 


'7— 35 


7— 42 


7— 49 


8—16 


8—24 


8—32 


8—40 


8—48 


8—56 


9—18 


9—27 


9 36 


9—45 


9—54 


9— 63 


10— 20 


10— 30 


10— 40 


10— 50 


10— 60 


10— 70 


11— 22 


11— 33 


11— 44 


11— 55 


11— 66 


11— 77 


12— 24 


12— 36 


12— 48 


12- 60 


12— 72 


12— 84 


8 times 


9 times 


10 times 


11 times 


12 times 




lare 8 


lare 9 


lare 10 


lare 11 


lare 12 




2—16 


2— 18 


2— 20 


2—22 


2—24 




3—24 


3— 27 


3— 30 


3— 33 


3— 36 




4— 32 


4— 36 


4— 40 


4—44 


4— 48 




5—40 


5—45 


5—50 


5—55 


5—60 




6—48 


6-^ 54 


6—60 


6— 66 


6—72 




7—56 


7— 63 


7— 70 


•7— 77 


7— 84 




8—64 


8 72 


8—80 


8— 88 


8—96 




9— 72 


9— 81 


9 90 


9— 99 


9-308 




10— 80 


10— 90 


10 — 100 


10 — 110 


10—120 




11— 88 


11— 99 


11 — 110 


11 — 121 


11 — 132 




12— 96 


12—108 


12—120 


12 — 132 


12—144 





XIV, When the multiplier does not exceed 12: 

Mule. I. — ^Write down the multiplier under the last 
figure or figures on the right hand of the multiplicand, 
and draw a line under them. 

2. — ^Multiply every figure of the multiplicand by the 
multiplier, and in each successive product write down the 
remainder above tens under the figure you have multi* 
plied. 

3. — Carry the tens considered as units to the product 
of the next figure, till every figure of the multiplicand has 
bjeen multiplied. The result is the product required. 
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Multiply 84367542 by 6. 

84367542 
6 



506205252 



We see 6 times 2 are 12; write 2 and carry 1. 6 times 
4 are 24, and 1 make 25 $ 5 and carry 2. 6 times 5 are 
30, and 2 are 32 ; 2 and carry 3. 6 times 7 are 42, and 
3 make 45 ; 5 and carry 4. 6 times 6 are 36, and 4 make 
40; and carry 4. 6 times 3 are 18, and 4 are 22; 
2 and carry 2. 6 times 4 are 24, and 2 are 26 ; 6 and 
carry 2. 6 times 8 are 48, and 2 are 50; which is 
written down. 



(1. 

(3. 

(5. 

(7. 

(9. 
(11. 
(13. 
(15. 
(17. 
(19. 
(21. 
(23. 
(25. 
(27. 
(29 



EXAMPLES. 

Multiply 

23456789 by 2 

73624345 by 2 

56789736 by 3 

48319476 by 3 

53189447 by 4 

36243457 by 5 

61150683 by 6 
435000891 by 7 

79170508 by 8 
483194672 by 8 
312567835 by 9 
478753626 by 10 
531362434 by 11 
362434531 by 12 



Multiply 
(2.) 479083456 by 2 
(4.) 362500799 by 2 
(6.) 392592483 by 3 
(8.) 627199016 by 3 
(10.) 925924836 by 4 
(12.) 8973604831 by 5 
(14.) 1248649024 by 6 
(16.) 7647194132 by 7 
(18.) 360440763 by 8 
(20.) 2596048317 by 8 
(22.) 2719927352 by 9 
(24) 8976342500 by 10 
(26.) 2345678941 by 11 
(28.) 7652230745 by 12 
(30.) 3623921997 by 12 



, 5318973456 by 12 

(31.) In 9 boxes of oranges, each containing 12 dozen 
oranges, one bad in every dozen; how many sound 
oranges ? 

(32.) In 11 boxes, each containing 356 sovereigns and 
1372 shillings, how many sovereigns and how many 
shillings ? and find hpw many coins there are altogether. 



HULTIPLICATIOK. 17 

(3d.) In the 10 years beginning January 1, 1843^ and 
ending December 31, 18d2, how many days ? 

XY. When the multiplier is greater than 12 : 

Mule 1. — Write the multiplier under the multiplicand^ 
units under units, tens under tens, &c. 

2. — Multiply the multiplicand by the figure in the units 
place, as in the preceding rule. 

3. — Then multiply the multiplicand by the digit in the 
tens place of the multiplier, placing the first figure of the 
product under the tens place of the previous product ; 
and so proceed with the other figures of the multiplier. 

The sum of the separate products will be the whole 
product required. 

jEx. Multiply 2783456 by 37- 

2783456 
37 



19484192 
8350368 

102987872 



In fact, we first multiply the multiplicand by 7, and then 
by 30 : the cypher which would result from the latter 
multiplication is omitted ; it would, if put down, be under 
the 2 in the units place of the first multiplication, and the 
sum of these products will be the whole product of 
2783456 multipHed by 37* 

_ ____ * 

XYI. When the multiplier has cyphers on the right- 
hand side, the first significant figure of the multiplier is 
placed under the unit of the multiplicand, and the cyphers 
are brought down. 

Multiply 57832 by 2000. 

57832 
2000 



115664000 



IS 



ABITHMETIC. 



XYII. When both the multiplicand and multiplier 
have cyphers on the right hand, multiply the significant 
figures as in ordinary multiplication, and add to the re- 
sult the Bum of the cyphers in the multiplier and multi- 
plicand. 

Multiply 525000 by 2300, 





525000 






2300 






1575 






1050 








1207500000 




EXAMPLES. 


- 




Multiply 




Multiply 


(34.; 


) 796456783 by 13 


(35.' 


) 571243624 by 17 


(36.; 


) 710443697 by 19 ^^ 


(37.; 


) 345786456 by 23 


(38.; 


1 815096582 by 37 


(39.; 


) 294685712 by 43 


(40. 


) 728145734 by 65 


(41.; 


) 546744839 by 58 


(42. 


) 914683791 by 79 


(43.; 


) 786456294 by 97 


(44.; 


) 256374892 by 88 


(45.' 


) 467583925 by 59 


(46.; 


) 398764532 by 345 


(47.' 


) 212685712 by 507 


(48.; 


) 603820409 by 376 


(49.; 


) 946858397 by 365 


(50. 


) 146857912 by 824 


(51.; 


) 285690518 by 907 


(52.; 


\ 361807216 by 925 


(53.; 


) 564397683 by 782 


(54.' 


) 154276488 by 968 


(55: 


) 736618597 by 653 


(56.; 


> 914736185 by 678 


(57.; 


) 453383794 by 387 


(58.^ 


) 86957203 by 1234 


(59.; 


) 28573962 by 2468 


(60.; 


) 14736285 by 3791 


(61.; 


) 46858394 by 5636 


(62.' 


) 61605995 by 9758 


(63.; 


) 79653427 by 7354 


(64.; 


) 43051798 by 2976 


(65.; 


) 56780932 by 6688 


{66.] 


1 79375486 by 7052 


(67.^ 


) 68374589 by 8009 


(68.] 


1 27394658 by 4963 


(69.; 


) 46758571 by 9867 


(70.) 


) 61807125 by 5702 


(710 


\ 96583400 by 5904 
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» 

Multiply Multiply 

(72.) 27658000 by 3500 (73.) 45937200 by 9700 

(74.) 194682372 by 23564 (75.) 28578396 by 41789 

(76.) 23456789 by 56237 (77.) 68375581 by 77839 

(78.) 45678900 by 20000 (79.) 457329000 by 7000 



DIVISION. 

XYin. To divide one number by another is to find 
bow many times the former is contained in the latter. 

The operation is called Division. 

The number to be divided is called the Dividend. 

The number by which we divide is called the Divisor. 

The number of times it is contained in the Dividend is 
called the Quoitient. 

If the' number be not contained an exact number of 
times, the number left is called the Remainder. 

XIX. Thus, to divide 12 by 4, we ask how many 4s 
in 12 ; then remembering that 3 X 4 = 12, we say 3 t 
here 12 is the dividend, 4 is the divisor, and 3 is the 
quotient, and there is no remainder. But to divide 14 by 
4, we know that 4 X 3 = 12, and 4 X 4 = 16, so that 
there are 3 but not 4 fours contained in 14 ; and as 14 
exceeds 12 by 2, we say that 4 is contained in 14, 3 times, 
with remainder 2. 

We should obtain the same results, had we successively 
subtracted 4 three times from 12 or 14 ; in fact. Division, as 
we have before said, is a short way of doing Subtraction, 
or we may say that division is the rule by which, having 
giving a number and one of the factors of which it is 
composed, we find the other factor or the number nearest 
to the other factor. 

XX. Hence Division may be taught by the multipli- 
cation table, and it is, in fact, the best way of making the 
young pupil expert in both multiplication and in division. 

Thus, since 7 X 8 = 56, how many 78 are there in 56 ? 
„ 9 X 8 = 72, how many 9s in 72 ? 
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Next, how many 98 are there in 85 ? 

Since 9 X 9 = 81y and 9 X 10 =: 90, there is not an 
exact number of 9s in 85 ; there are nine, but not ten ; 
and, since 81 taken from 85 leaves 4, we say that there 
are 9 nines, with remainder 4. 

XXI. Rule 1. — When the divisor does not exceed 12 
(called Short Division), write down the dividend, and 
draw a curved line on the left hand, and a straight line 
tinder it. Put the divisor on the left hand. 

2. — Find how many times the divisor is contained in the 
first, or the first two figures of the dividend ; and write 
down the quotient under the first figure, if the divisor be 
less than it ; but the second figure, if the divisor be 
greater than the first figure. 

3. — Then, to the right of the reminder, if any, put 
the next figure of the dividend, and divide this number 
as before ; set down the quotient, and, on the right of the 
remainder, put the next figure of the dividend ; and so 
on till the whole division is completed. 

To prove, multiply the quotient by the divisor, .and add 
to the product the final remainder, if any : and the result 
ought to be the dividend. 

Ex. (1.) Divide 2356892 by 7, 

7 ) 2356892 



336698 — 6 

7 



Proof 2356892 



Here, 7 being greater than 2, we say, 7 in 23 ; the quo- 
tient is 3, and remainder 2. Write 3 under the second 
figure of the dividend. Now 5, placed after the remainder 
2, is 25 ; say, 7 in 25 ; gives quotient 3, and remain- 
der 4. Write 3 in the quotient, and say, 7 in 46 5 gives 




and remainder 6, Write down 9, Then 7 in 62, leaves 
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remainder 6, and quotient 8. Write down 8, and put the 
remainder, 6, outside on the right of the quotient. 

In the proof, when we multiply bj 7, 6 is added to the 
first product ; thus, 7 X 8 = 56 ; and 6, added to 56, 
makes 62, 

Ex. (2.) Divide 95768348 by 4. 

4 ) 95768348 

23942087 
4 



Proof 95768348 



(1- 
(3. 

(5. 

(7. 
(9. 

(11. 

(13. 

(15. 

(17. 

(19. 



EXAMPLES. 

Divide Divide 

578349268 by 2. (2.) 7986399876 by 2. 

823573137 by 3, (4.) 2621134789 by 3, 

748277624 by 4. (6.) 7684782356 by 4. 

478235665 by 5. (8.) 1090732065 by 5. 

357316247 by 6. (10.) 1357953132 by 6. 

478235659 by 7. (12.) 5713070049 by 7. 

466472278 by 8. (14.) 9669162442 by 8. 

3521075193 by 9. (16.) 8011082772 by 9. 

2357213781 by 11. (18.) 3211238877 by IL 

5701963849 by 12. (20.) 4411448448 by 12. 



For further examples, see the examples in Multipli* 
cation, in which the multiplier may be made the divisor, 
the product the dividend ; and then the quotient will be 
equal to the multiplicand. 

XXII. When the divisor is a number greater than 12 
(called Long Division), 

1. Write down the dividend, and draw a curved line 
on each side of it ; place the divisor on the left-hand. 

2. Then, beginning at the left-hand, take as many 
figures of tl^e dividend as will make a number just greater 
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than the diviflor, and see how many times the divisor is 
contained in it, and write this quotient on the right-hand 
of the dividend. 

3. Multiply the divisor by this quotient, and pUce the 
product under the first figures of the dividend, reckoning 
from the left-hand ; draw a line beneath, and subtract the 
lower from the upper. 

4. Bring down the next figure of the dividend, or more 
if necessary, to the right of the remainder, and then see 
how many times the divisor is contained in it, and put the 
quotient to the right-hand of the former quotient figure- 

5. Multiply the divisor by the new quotient, and sub- 
tract as before, till every figure of the dividend has been 
brought down. 

The proof is the same as in Short Division. 

JSx, Divide 58732 by 87. 



87 ) 58732 ( 
522 


675 

87 


653 
609 


4725 
5400 

7 Remainder 


442 
435 


58732 



Here, 87 being greater than 58, we take three figures of 
the dividend, and try how often 87 is contained in 587. 
The best way to do this, is to find how often 8, the first 
figure of the divisor, is contained in 58, the first two 
figures of the dividend. Now, 8 is contained in 58 

7 times ; but the quotient figure 7, multiplied into 87, 
will produce a number (609) greater than 587 ; we there- 
fore take 6 for the first quotient figure ; and 87 X 6 
= 522. Write this under 587 ; subtract ; the remainder 
is 65. Bring down 3, and try how often 87 is contidned 
in 653 ; or 8 in 65. Here, although 8 is contained in 65, 

8 times, we try 7, and put it in the quotient; and 
87 X 7 s 609 ; this subtracted leaves 44. The last 
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figure, 2, is brought down, and we ask bow often is 8 
contained in 44 ; the quotient 6 is written after 7 ; and 
435 subtracted from 442, leaves 7 for the fitial remainder. 

The proof of the correctness is found bj multipljdng 
675 by 87, and adding the remainder 7. 

Two cautions are to be given to beginners : — 

1st. That the number to be subtracted must always be 
less than the number above it. 

2d. That the remainder, after subtraction, must always 
be less than the divisor. 

XXIIL Long division may be superseded by short 
division, when the divisor is readily divided into factors. 

There is a difficulty in this method, whenever one 
factor, at least, does not give a complete quotient, since 
the true remainder cannot always be exhibited by the 
beginner. 

The method may be shown in the following example : — 





Divide 7478324 by 36. 


1 


Sbce 36 = 9 X 4 ; 1 


3o divide by 4, then by 9. 




4 ) 7478324 




9)] 
sx 


[869581 
207731 — 2 




AMPLES. 




Divide 


Divide 


(21.) 


975128578 by 17 


(22.) 695093512 by 19 


(23.) 


192728575 by 23 


(24.) 418246803 by 34 


(26.) 


298357532 by 46 


(26.) 725369012 by 39 


(27.) 


578578196 by 57 


(28.) 369258143 by 65 


(29.) 


240347236 by 71 


(30.) 925073243 by 82 


(31.) 


519390045 by 64 


(32.) 242635798 by 43 


(33.) 


217927618 by 77 


(34.) 389659053 by 92 


(85.) 


347236519 by 96 


(36.) 692581439 by 87 


(37.) 


611635211 by 123 


(38.) 3457069256 by 234 


(89.) 


4570692568 by 542 


(40.) 9258107981 by 476 
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Divide Divide 

(41.) 1832761852 by 379 (42.) 1234567890 by 878 

(43.) 703805^076 by 449 (44.) 4564870337 by 279 

(45.) 4139368252 by 726 (46.) 6925078143 by 835 

(47.) 9272857553 by 2345 (48.) 8965905323 by 5729 

(49.) 5198357429 by 7283 (50.)23456874()72 by 35792 

For other examples refer to those in Multiplication. 

XXIV. When the divisor has cyphers on the right-* 
hand, cut off from the right of the dividend as many 
figures as there are cyphers on the right of the divisor, 
and divide the remaining figures of the dividend by the 
remaining figures of the divisor. 

Divide 23456832 by 4000, 
4,000)23456,832 

Quotient 5864, with remainder 832, or as it is written, 

5864, f^V(r 
Divide 4568324 by 7200. 

72,00) 45683,24 (634 ff JJ 
432 



248 

216 



323 
288 

35 



Now, after 35 put 24, and the whole remainder is 3524, 
which is usually expressed as above. 

(51.) Divide 245968321 by 7000 and 5000 

(52.) „ 478345873 by 2700 and 12300 

(53.) „ 123456987 by 83000 and 4400 

(54.) A contractor employs 255 men, and at the end of 
each week pays them 4590 shillings : How much did each 
man receive ? 
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(56.) If 6,201,856 visitors were at the Great Exhibi- 
tion from May 1 (Thursday) to October 11 (Saturday), 
how many on an average visited it each day ? 

(56.) Divide the difference between seventeen millions 
one hundred and eighty, and seven millions eight hundred 
and one, by the difference between three hundred and 
two thousand and forty-five, and two hundred and three 
thousand four hundred and fifty. 
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d. 

12 

20 

24 

30 

36 

40 

48 

50 

60 

70 

72 

80 



are 





PENCE 


TABLE. 


s. 


//• 


d. 


I 





84 


1 


8 


90 


2 





96 


2 


6 


100 


3 





108 


3 


4 


110 


4 





120 


4 


2 


130 


5 





132 


5 


10 


140 


6 





144 


6 


8 


150 



are 



8. d. 



7 





7 


6 


8 





8 


4 


9 





9 


2 


10 





10 


10 


11 





11 


8 


12 





12 


6 



SHILLma TABLE. 



.«. 


£ 8. 


9. 


£ 8. 


20 are 1 


90 are 4 10 


30 . . 


. . 1 10 


100 . 


5 


40 . , 


. . 2 


110 . 


5 10 


50 . . 


. . 2 10 


120 . 


6 


60 . , 


. . 3 


130 . 


6 10 


70 .. 


. . 3 10 


140 .. 


7 


80 . , 


.. 4 


150 ,, 


7 10 
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TABLES OF WEIGHTS AND MEASURES AND 

MONEY. 

TROT WEIGHT. 

24 grains s= 1 pennyweiglit, (dwt.) 

20 pennyweights =? 1 ounce, (oz.) = 480 gr. 
12 ounces = 1 pound, (lb.) = 5760 gr. 

This weight is used for weighing gold, silver, and jewels, 
diamonds excepted ; its name is said to be derived from 
Troyes, a town in France. 

apothecaries' weight. 

20 grains =s- 1 scruple == 20 gr. 

3 scruples = 1 dram = 60 gr. 

8 drams = 1 oz. • = 480 gr. 

12 oz = lib. =5760gr. 

Observe, the oz. and lb. are the same in troy and 
apothecaries' Weight. 

AVOIRDUPOIS weight. 



s? 1 dram. 

= 1 oz. = 437| gr. 

= 1 lb. = 7000 gr. 

= 1 quarter. 

= 1 hundredweight, (cwt.) 

= 1 ton* 



27^1 grains 
16 drams 
16 oz. 
28 lbs. 

4 quarters. 
20 cwt. ^ 

This is the weight in ordinary use. Since a lb. troy 
contains 5760 grains, and a lb. avoirdupois contains 
7000 grains ; and as these numbers are as 144 to 175 ; 
we see the lb. avoirdupois exceeds the lb. troy in the pro- 
portion of 175 to 144 ; in fact, the lb. avoirdupois 
=: 1 lb. 2 oz. 14 dwt. 16 gr. troy. 

The carat for weighing diamonds is = 3^ grains. 

The legal stone is 14 lbs , but in London, the stone by 
which meat is sold in Smithfield = 8 lbs. The sack of 
flour contains 20 stone, or 280 lbs. The following parti- 
cular weights are used in weighing Wool ; 
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14 pounds = 1 stone. 

2 stone = 1 tod. 

6| tods = 1 wey. 

2 weys = 1 sack. 

12 sacks = 1 last. ? 

MONET. 

4 farthings = 1 penny = Id. 
12 pence = 1 shilling = ls» = 48/. 

20 shillings = 1 pound = IZ. = 960/. 

This is the division of money as far aa reckoning goes ; 
the coinage is 



GOLD. 



Sovereign 
Half-sovereign 

r 


weighing 
. * • 


dwt&* gr. 

5 3i 
2 13| 




SILVER. 


* 


Crown 
Half-crown 


weighing 

a • • 


18 4^. 
9 2i 


Shilling 

Sixpence 

Fourpence 


... 
. • a 
. • • 


3 15 2 
1 191 

1 5.\ 



The Gold Coinage is said to be 22 carats fine, which 
means that any gold coin consisting of 24 parts^ has 
22 parts of fine gold, and 2 parts copper (alloy). The 
standard used for watches is 18 carats fine ; or, an oz. of 
such gold contains a fourth part alloy. In our coinage 
40 lbs. troy of the mixed gold and copper are coined into 
1869 sovereigns. In the silver coinage, 11 oz. 2 dwts. of 
fine silver are melted with an alloy of 18 dwts. of copper : 
and 1 lb. troy of this compound is coined into 66 shillings. 
In the copper- coinage, 24 pence are coined from an 
avoirdupois pound of copper. A Guinea, though no- 
longer a legal coin, is reckoned worth 21 shillings. 

c2 
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MEASURE OF LENGTH. 

12 inches = 1 foot. 

3 feet = 1 yard. 

5 J yards = 1 pole, perch, or rod. 

40 poles = 220 yards = 1 furlong. 

8 furlongs = 1760 yards = 1 mile. 

69i miles = 60 geographical miles = 1 de- 

gree. 
360 degrees = circumference of the earth at 

the equator. 

To these may be added, 

6 feet, or 2 yards = 1 fathom. 

4 poles, or 22 yards = 792 inches = 1 chain. 
10 chains = 1 furlong. 

Also, 

5 feet = 1 geometrical pace. 
4 inches =s 1 hand. 

The chain is divided into 100 parts, called links, and 
therefore each link is ^^^, or 7*92 inches. 

CLOTH MEASURE. 

2\ inches = 1 nail. 

4 nails, or 9 inches ss 1 quarter. 
;. 4 quarters = 1 yard. 

3 quarters = 1 ell, Flemish. 

5 quarters = 1 ell, English. 

6 quarters = 1 ell, French. 

MEASURE OE SURFACE, OR SQUARE AND LAND MEASURE. 

144 square inches s= 1 square foot. 

9 square feet = 1 square yard. 
30^ square yards = 1 square pole. 

40 square poles = 1 square rood. 

4 square roods = 1 square acre. 
640 square acres as l square mile. 
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A square has four equal sides, and all its angles 
right angles ; so that a square pole is a square of land 
o^ yards every way, and as a chain is 4 poles, a square 
chain is 16 poles, but a square acre s=s 160 square poles 
= 10 square chains. Also, a chain is 100 links ; therefore, 
a square chain is 10,000 square links, and a square acre 
is 100,000. square links; this fact makes the chain so 
useful in the measurement of land. 

A square mile contains 320 poles every way, and is 
equal to 320 X 320 square poles = 640 x 160 square 
poles; but a square acre =160 square poles, therefoi'c, 
the square mile = 640 square acres. 

SOLIB, OB CUBICAL aiSASDRB. 

1728 cubic inches = 1 cubic foot. 
27 cubic feet = 1 cubic yard. 



MEASURES OF CAPACITY. 

4 gills = 1 pint = 34-| cubic inches, nearly. 

2 pints =: 1 quart = 69^ • . • 

4 quarts = 1 gallon = 277i . . . 

2 gallons = 1 peck = 554} . . . 

4 pecks = 1 bushel = 221»i ... 

b bushels = 1 quarter = 10^ cubic feet, nearly. 

To these may be added, 

5 quarters = 1 load 

2 loads = 10 quarters = 1 last. 

The first three denominations are used in liquids and 
in dry goods, the last four only in dry goods. The im- 
X)erial gallon contains 277*274 cubic inches, being equal in 
volume to a volume of distilled water which weighs 10 lbs. 
avoirdupois, at temp. 62° Fahr., the barometer standing 
at 30 inches ; consequently, th'e imperial bushel contains 
80 lbs. of water of the same temperature. In Beer, the 
ibllowing measures are used : — 



30 
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9 gallons 

18 gallons 

36 gallons 

54 gallons 

108 gallons 



1 firkin. 
1 kilderkin. 
1 barrel. 
1 bogsbeacL 
1 butt 



There is no definite number of gallons for the hogsbead, 
pipe, butt, &c., wben applied to wine or spirits. 



TIME. 



! 60 seconds 
60 minutes 
24 hours 
7 days 

365 days 

366 days 



52 wks. 1 dy. 
52 wks. 2 dys.- 



1 minute. 

1 hour. 

1 day. 

1 week. 

1 common year. 

I leap year. 



Leap years are those exactly divisible by 4 ; they may 
be found by dividing the last two figures of the year by 4 ; 
if nothing remains, it is leap year ; if there be a re- 
mainder, it gives the number of years past leap-year ; 
thus, in the years 1861 and 1852, 51 divided by 4 
gives remainder 3 ; 52 divided by 4 gives no remainder ; 
hence, 1851 is 3 years past a leap-year, and 1852 is a 
leap-year. The century year is, however, not a leap-year, 
except the number of the century is divisible by 4 ; thus, 
1900 is not a leap-year, but 2000 is, because 19 is not, 
but 20 is divisible by 4. 

Some of the remarks in these tables can only be under- 
stood by the advanced student ; they are put here for the 
purpose of reference ; what may be comprehended by the 
young arithmetician is easily seen. 



CHAPTER n. 



EEDUCTION. 



XXV. Reduction changes numbers of one or more 
denominations into a number of one denomination ; or, 
conversely, changes a number of one denomination into a 
number of one or more denominations. 

When a number consists of different denominations, 
8UcH as, 51 16$. 7d,, or 10 lbs. 8 oz., it is called a compound 
number. 

There are two cases, 1st, when the number is reduced 
to one of a lower denomination, in which case we multiply ; 
and 2d, when the number is changed into one of a 
higher denomination, when division is made use of. 

Thus, had we to find how many shillings are contained 
in a given number of pounds sterling, we must multiply 
the pounds by 20. 

But if we are required to find how many shillings are 
contained in a given number of pence, we must divide the 
number of pence by 12. , 

Bx, (1). How many pence are contained in 251, ? 

We first multiply by 20, and then find the number 
of shillings in 251, and then multiply this result by 12 
to find the number of pence. 

£ 
25 
20 

500 
12 



■ ■■ ■» 



6000 
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Ex. (2 ) Find the number of farthings in 18/. 16^. 2|(f. 

£ 9. d. 

18 16 2| 
20 



376 
12 



4514 
4 

18059 



We first multiply 18 by 20, and add 16 ; which we do 
in this way : write 20 with the cypher outside ; bring down 
the 6 under the cypher; multiply 18 by 2, and add the 
1 of the 16. Again, multiply 376 by 12, adding the 2; 
multiply 4514 by 4, and add in the | ; then 18059 is the 
number of farthings contained in 18/. 16«. 2\d. 

Ex. (3.) Reduce 35283 farthings to pounds. 

4 ) 35283 

12)8820—1 

2,0)73,5—0 



£36 15 0| 



First we divide by 4, because 4/! make \d. ; the quotient 
is 8820(/. and the remainder 3 is 3 furthings, or f ; next, 
we divide 8820 by 12, since I2d. make Ix. ; the quotient is 
735^., there is no remainder ; lastly, we divide 735 by 20, 
or by cutting^off the cypher and the 5, we divide 73 by 2, 
the quotient is 36/., and the remainder 1 is 10«., which 
added to 5, makes 15 for the whole remainder; after 
dividing 735 by 20, the other remainder is brought down, 
and the final result is 36/. 15«. 0\d. 
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Fx. (4.) In 17 cwt 2 qrs. 15 lbs. how many lbs. ? 

cwt. qi8. lbs. 



cwt. qi8. lbs. 

17 2 15 
4 

70 

28 



565 
141 

1975 



This example needs no explanation, except in the last 
multiplication, where I add the 5 of the 15 lb. in the 
units place, when I multiply by 8 ; and the 1 of the 15 lb. 
to the first figure of the product, when I multiply by 2. 

JSx. (5.) Reduce 123423 feet to miles, furlongs^ and 
yards. 

3 ) 123423 



220 


)41141( 187 furlongs 
220 




1914 
1760 

1541 
1540 


187 
23 — 3 


1yd. 

* 

miles fur. yd. 
Ans....23 3 1 






We divide by 3, since 3 feet make 1 yard;we^then 
divide the quotient by 220, since 220 yards make a 
furlong ; the quotient is 187 furlongs, and the remainder 
1 yard ; we then divide 187 by 8, since 8 furfongs 

:c3 
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make 1 mile ; the quotient is 23, and the remainder is B, 
and the whole result is 23 miles, 3 fur. 1 yd. 

In practice, the above work may J3e abbreviated, but 
abbreviation now would increase the difficulty of the 
learner. 

EXAMPLES. 

(1.) In 625L how many shillings ? 

{2.) In 1251. how many pence ? 

(3.) In 2781 how many farthings ? 

(4.) In 1237Z. how many sixpences ? 

(5.) In 2731 Z. how many halfpence ? 

(6.) In J7Z. I6s, how many shillings ? 

(7.) in 251 I2s. 5d. how many pence ? 

(8.) In 31Z. 17*. 6^d. how many farthings ? 

(9.) In 176 guineas how many shillings ? 

(10.) In 276Z. 12*. 8\d, how many farthings ? 

(11.) In 1283Z. IBs. 2ld. how many farthings ? 

(12.) In 876 guineas how many pence ? 

(13.) In 1456 guineas how many farthings? 

(14.) In 21Z. 10*. Aid. how many fourpenny-pieces ? 

(15.) In 54Z. 165. 9d. how many threepenny-pieces ? 

(16.) In 85 moidores of 27«. each, how many pence ? 

(17.) In 2783 Spanish dollars at As, 6d. each, how many 
farthings ? 

(18.) In 27835 Eupees at ^2id, each, how many 
farthings ? 

(19.) In 27828 farthings, how many pence ? 

(20.) In 17B64 pence," how many shillings ? 

(21.) In 278340 shillings, how many pounds ? 

(22.) In 25683 pence, how many pounds ? 

(23.) In 52783 farthings, l\ow many pounds ? 

(24.) In 45 tolis 3 cwt. 1 qf., how many- pounds ? 

(25.) In 23 cwt. 2 qrs. 27 lb. how many oz. ? 

. (26.) In 9 cwt 3 qrs. 14 lb. 7 oz. how many drams ? 

(27.) BEow many lbs. of gold are there in 397440 gr. ? 

(28.) In 17 lb. 5 oz. 3 dwts. 8 gr. troy, how many.gr. ? 
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(29.) In 54728 lb. avoirdupois, how many gr ? 
(30.) In 3 lb. 7 oz. 6 dr. 8 scrap. 12 gr. (apothecaries* 
weight,) how many grains. 

(31.) In 132480 gr,, how many lbs. apothecaries' wt. 
(32.) How many weeks are there in 14 common years? 

(33.) How many seconds are there in a day, a week, 
and a year ? 

(34.) In 18o days 12 hours and 20 minutes, how many 
•minutes ? 

(35.) How many days have elapsed since the creation 
of the world, up to Dec. 31, 1851, inclusive; our Lord's 
birth being 4004 A.M. ? 

(36.) In 93 ingots of silver, each weighing 2 lb. 9 oz. 
17 dwts. how many dwts. ? 

(37.) Reduce 72 yds. 2ft 1 1 inches to inches. 

(38.) Reduce 12 miles 3 furlongs 176 yards to yardsw 

(39.) Reduce 29 yds. 2 qrs: 3 nails to nails. 

(40.) Reduce 20 acres 3 roods 27 poles to poles. 

(41.) Reduce 62 nails 7 furlongs 8 chains 2 poles to 
inches ; a pole is 198 inches. 

(42.) Find the number of days from Jan. 2, to Oct 22, 
in the year 1852. 

(43.) In 10 pieces of cloth, each 32 yds. 2 qrs, long, 
how many inches ? 

(44.) In 768532 yards, how many miles ? 

(45.) In 27835 qrs. how many yards English, fells 
Flemish, and ells French ? 

(46.) In 18 cub. yds. 19 cub. feet 29 cub. in. how 
many cubic inches ? 

(47.) Reduce 272 qrs. 7 bus. 3 pks. to pecks. 

(48.) In 75634 pints of beer, how many hogsheads, 
each containing 54 gallons ? 

(49.) Reduce 375 hogs. 12 gaU. 3 qts. 1 pt of beer to 
pints. 

(50.) If an individual consume 320 lb. of flour in a 
year, how many sacks of flour will be consumed by the 
population of a town containing 26235 inhabitants ? 
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(51.) How manj times does a clock strike in a day? 

{52.) How manj times in a year ? ; 

(53.) The population of London, in 1851, bein<^ 
2,363,141, and one person in 42 djing annually, how 
many die in a year ? 

(54.) In the same population, if there be one birth to 
every 36 inhabitants, how many children are born in a 
year? 

(55.) In the same population, how many die, or are 
born, weekly, and daily (omitting remainders) ? 

(56.) How many inches are there in 10 miles ? 

(57.) The circumference of the earth being 25,000 
miles, how many yards are there in the circumference ? 

(58.) A railway carriage travels at the rate of 60 miles 
an hour ; How many foet does it pass over in u second ? 

(59.) A perse n at the equatox travels by the earth's 
rotation 25,000 miles in 23 hours and 56 minutes; What 
space does he travel through in one second ? 

(60.) Sound travels at the rate of 1,125 feet in one 
second ; find the distance of the thunder-cloud, when the 
thunder is heard 8^ seconds after the lightning was 
visible. 

(61.) Light travels at the rate of 192,000 miles in one 
second ; find the time in which light will travel from the 
sui\ to the earth, their distance being 96 millions of miles. 

(62.) A cannon-ball issues from a gun with a velocity 
of 2,000 feet in 1"; How long would it be in going to 
the sun, if it lost none of its velocity ? 

(63.) An express train travels at the rate of 50 miles 
an hour ; In what time would it travel round the earth's 
equator ? 

(64.) And how long would it be in travelling from the 
earth to the sun ? 



CHAPTER IIL 



THS COMPOUND B U L E S. 



COMPOUND ADDITION. 

XXYI. Compound Addition teaches us to collect into 
one sum or amount several numbers of the same kind, 
consisting of different denominations. 

Mule 1. — Write the numbers so that those of the same 
denomination be in the same column, and draw a line 
below the last number. 

2. — Add together the figures of the lowest denomina- 
tion ; find how many of the next denomination are con- 
tained in the sum ; write down the remainder, if any, and 
carry the quotient to the next denomination. 

3. — ^Proceed in the same way with the next column, to 
which is added the number you carry, and so on till the 
last column is added up ; its sum and the several re- 
mainders will be the sum required. Prove as in simple 
addition. 



] 


EXAMPLE. 1 


£ 


^. 


d. 


87 


17 


7f 


75 


18 


7* 


25 


17 


8| 


20 


13 


lOi 


12 


5 


7i 


22^^^ 


13 


5| 
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We first begin with the farthings, the sum of which is 
11, and 11/. = 2|c?., write down | and carry 2d. to the 
pence line ; this sum is 41, and Aid, = Ss. 5d,y write down 
6d. and carry 3 to the shilling line ; first add the units of 
the shillings only, this sum increased by 3 is ^3, write 
down 3, and carry the other 3 to the tens line ; the sum 
is 7, divide this by 2, the quotient is 3, and remainder 1 ; 
put the 1 before the. former remainder 3, and cany 3 to 
the column under the £, its sum is 222, and the whole 
sumis222Z. ISs, 5|rf. 

The method of adding the shilling column is more ex- 
peditious than that in which the tens are added at once ; 
it is obvious that the quotient of tens divided by 2 must 
be twenties, or pounds, 

EXAMPLE IN WEIGHTS AND MEASURES. 



cwt. 


qrs. 


lb. 


oz. 


26 


3 


27 


4 


51 


2 


3 


7 


16 


1 


14 


2 


12 


2 


11 


12 


107 


2 





9 



The first column is 25 = 1 lb. 9 oz. ; the second 
column with 1 = 56, or 2 quarters; the third column 
= 8, and 2 carried, make 10 qrs. = 2 cwt. 2 qrs. ; the 
last column with the 2 carried is 107. 









EXAMPLES. 




. 






0.) 






(2.) 




(8.) ^ 




£ 


s. 


d. 


£ 


jr. d. 


£ 


S. 


d. 


17 


16 


H 


11 


5 1 


44 


15 


8 


28 


4 


11* 


25 


14 8| 


71 


8 


n 


8 


12 


4 


15 


16 11 


13 


12 


H 


19 


17 


H 


73 


4 8i 


47 


5 


9 


23 


5 


7| 

io| 


12 


17 6i 


32 


12 


2* 


42 


16 


6 


13 2 


84 


16 


7 


• 
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(4.) 






(5.) 






(6.) 




£ 


S, 


d. 


£ 


S, 


d. 


£ 


A'. 


d. 


71 


17 


Oi 


193 


7 


10 


63 


18 


9| 


44 


35 


3-: 


51 


16 


8| 


3 


16 


"i 


64 


7 


10, 


21 


13 


6 


798 


13 


5i 


92 


5 


6:: 


91 


15 


4i 


10 


7 


m 


11 


16 


4ir 


210 


16 


Oi 


71 


5 


3| 


57 


13 


8f 


176 


11 


Ji 


84 


13 


5 




(7.) 






(8.) 




k 


(9.) 


• 


£ 


S. 


rf. 


£ 


S. 


d. 


£ 


/7. 


rf. 


75 


18 


7i 


17 


2 


4i 


23 


12 


1 


101 


1 


9 


19 


4 


7i 


31 


14 


7i 


31 


12 


^ 


13 


12 


6| 


37 


6 


2 


14 


5 


6^ 


25 


4 


11 


49 


18 


8 


53 


16 


10| 


29 


16 


1 


26 


4 


2| 


70 





u 


47 


11 


4 


.47 


18 


H 


512 


19 





59 


7 


lOi 


69 


12 


7 


44 


16 


111 


38 


17 


m0 

5 


94 


13 


41 

*2 




(10.) 






(11.) 






(12J 




£ 


s. 


d. 


£ 


s. 


d. 


£ 


«. 


A 


223 


4 


11 


356 


5 


7| 


6 


11 


n 


456 


18 


2i 

io| 


922 


7 


4| 


3 


2 


4 


678 


4 


289 


7 


11 


75 


2 


If 
o| 


359 


17 


8 


304 


14 


6J 


22 


10 


53 


7 


101 


202 


3 


*< 

6 


127 


9 


10? 


117 


5 


6i 


'294 


13 


8 


712 


11 


3| 


289 


19 


7f 


147 


6 


11 


390 


17 




857 


11 


8 


263 


13 


Hi 


7 


1 


2 


400 





n 


31 


12 


Oi 


104 


6 


4 


109 


7 


11 


19 


5 


H 


625 

1 


3 


H 










• 
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(18.) (14.) (15.) 

cwt. qT». lb. lb, OS. dr. toni. cwt. qrs. 

32 2 18 11 11 7 841 15 2 

::'3 1 15 12 13 14 345 6 1 

4 7 8 9 12 743 12 2 

16 2 23 27 6 3 211 1 1 

51 1 18 71 15 9 677 19 3 

9 3 27 12 11 8 512 11 5 























• (16.) 




(17.) 






(18.) 




lb. 


oz. dwt gr. 


cwt 


qr. 


lb. 


ac. 


TO. 


po. 


12 


11 


19 23 


47 


1 


27 


67 


3 


29 


9 


7 

• 


8 13 


31 


2 


13 


27 


2 


19 


7 


10 


17 19 


15 


3 


9 


39 


2 


25 


18 


4 


16 22 


12 


2 


18 


37 


3 


17 


4 


3 


9 7 


16 


3 


25 


25 


2 


39 


20 


2 


15 17 


32 


2 


7 


96' 


1 


27 




(19.) 






(20.) 






(21.) 


" 


mil. 


fur. 


yds. 


yds. 


ft. 


inc. 


hrs. 


iiiiu. 


sec. 


27 


3 


198 


12 


2 


11 


17 


54 


53 


36 


6 


212 


13 


1 


8 


27 


25 


52 


23 


7 


115 


4 


2 


9 


81 


9 


12 


41 


2 


39 


72 


1 


10 


176 


3 


59 


77 


S 


219 


123 


2 


5 


12 


45 


36 


14 


2 


12 


456 


1 


7 


18 


19 


27 




(21.] 


) 




(23.) 




(24.) 




lb. 


oz. 


dr. ic. 


OS. 


dr. 


Bc. gr. 


£. elli. 


gr. 


nails. 


14 


8 


7 2 


11 


2 


1 19 


95 


4 


3 


17 


10 


6 1 


7 


2 


2 22 


27 


2 


1 


63 


5 


7 2 


14 


6 


1 17 


14 


3 


2 


15 


9 


4 1 


13 


5 


2 8 


45 


4 


1 


9 


3 


5 2 


22 


7 


1 23 


29 


1 


3 


4 





1 1 


12 


3 


1 13 


77 


4 


1 
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(25.) 






(26.) 




(27.) 




yds. qrs. 


nails. 


qrs. 


l)sh. pXs. 


wks. 


da. hrs. 


min. 


85 2 


2 


31 


7 3 


59 


4 20 


50 


58 1 


1 


42 


5 1 


27 


3 18 


47 


47 2 


3 


87 


3 2 


18 


1 12 


29 


23 3 


2 


92 


6 1 


93 


6 19 


37 


94 


1 


47 


4 2 


47 


2 23 


52 


86 1 


2 


23 


5 2 


19 


4 17 


29 



(28.) 






(29.) 






(30.)^ 


gall. qts. 


pts. 


sol. yds. 


ft. 


in. 


leag. 


mil. fur. 


23 3 


1 


34 


19 


274 


83 


2 7 


47 2 





83 


22 


325 


49 


1 6 


63 3 


1 


40 


10 


518 


43 


2 5 


44 2 





23 


21 


1136 


25 


1 3 


85 1 


1 


77 


26 


149 


72 


2 6 


72 1 


1 


80 


15 


894 


89 


1 7 



COMPOUND SUBTRACTION. 

XXYII. Compound Subtraction teaches us to find the 
difference between two numbers of the same kind, con- 
sisting of different denominations. 

Hule 1. — ^Write down the greater number, and under 
it the less, so that the numbers of the same denomination 
stand directly under each other ; and draw a line below 
them. 

2. — Begin at the right-hand, and subtract each number 
in the lower line from the number above it, and set down 
the remainders. 

3. — ^But if any number in the lower line be greater 
than the number above it, add to the upper number as 
many as make one of the next higher denomination; 
then perform the subtraction, and set down the remainder. 
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4. — Then carry a unit to the next number in the lower 
line, which subtract from the number above it ; and so 
proceed through all the subtractions. 

We carry the unit, because it has been borrowed in the 
previous subtraction. 

The proof is the same as in Simple Subtraction. 

JEx. Find the difference between 179H. 128. Td. and 
834/. 95. 6d.i also between 272Z. As. 2\d, and 181^. 
6s. 1\d. 



(1.) 

£ 8. 

1791 12 
834 9 


d. * 

7 

5 


(2.) 
£. 8. 

272 4 
181 5 

^ 90 18 


d. 
2J 

7| 


£ 957 3 


2 


6| 



In Ex. 1, each number in the lower line is less than 
each corresponding number in the upper ; and the dif- 
ference is found as in Simple Subtraction. In Ex. 2, we 
cannot take 3 farthings from 2 farthings; we borrow Id. 
or 4 farthings, and add 4 to 2 ^ 6 farthings, and take 3, 
and the remainder is 3 farthings ; write |c?. down, and 
carry 1. 1 and 7 make 8; 8 from 2, you cannot; add 
12 to 2, since 12d. ore Is.; 12 and 2 make 14; 8 from 
14 leaves 6 ; write 6 down, and add 1 to 5. Take 6 from 
4 in the shilling column; this you cannot do: borrow 1/. 
or 205. ; 20 added to 4 makes 24 ; 6 from 24 leaves 18 ; 
set down 18. Add 1 to the po'unds column ; it makes 
182, which taken from 272, as in Simple Subtraction, 
leaves remainder 90; and the whole result is 90/. 18s. 6|<f* 









EXAMPLES. 












(1.) 




(2.) 






(8.) 




£ 


8. 


d. 


£ 8. 


d. 


£ 


s. 


d. 


From 25 


7 


10 


23 12 


4 


67 


4 


8 


Take 18 


4 


5 


14 9 


8 


31 


6 


9 
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(4.) (5.) (6.) 

£ s. d, • £ 8, d. £f s, d, 

19 8 6 J 42 8 2| 29 15 6\ 

14 7 54 2S 10 4| 17 17 llf 





(7.) 






(8.) 






(9.) 




£ 


S. 


d. 


je 


8. 


d. 


£ 


«. 


d 


574 


12 


2* 


273 


8 


4i 


1234 


14 


% 


325 


4 


9i 


196 


15 


8i. 


969 


18 





(10.) 






(11.) 




(12.) 




ibp. 


ox. dwt 


gf' 


cwt. 


qrs. 


lb. 


lb. oz. 


dr. 


27 


7 18 


12 


26 


2 


5 


212 10 


11 


19 


9 19 


5 


16 


3 


26 


197 11 


13 





(13.) 






(H.) 




(15.) 




oz. 


dr. sc. 


gr- 


lb. 


oz. dn 


8C. 


mil. Air. 


po. 


15 


6 1 


18 


25 


10 3 


1 


273 4 


23 


7 


7 2 


23 


15 


1-1 6 


2 


185 6 


39 





(16.) 






(17.) 




(18.) 




yds. 


qrs. 


nis. 


ac. 


ro. 


po. 


qrs. bush. 


pks. 


453 


2 


1 


629 


2 


27 


4523 2 


2 


267 


3 


2 


437 


2 


32 


2789 6 


3 





(19.) 




(20.) 






(21.) 


da. 


hrs. min. 


hrs. 


min. 


sec. 


sol. yds. 


ft. in. 


364 


19 12 


471 


12 


35 


2581 


12 982 


265 


17 30 


273 


21 


54 


1695 


25 1081 
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COMPOUND MULTIPLICATION. 

XXYIII. Compound Multiplication is the method of 
finding the amount of a compound number, taken a given 
number of times. 

Isty When the multiplier does not exceed 12: 

Sule I. — Put the multiplier under the lowest denomi- 
nation of the multiplicand, and draw a line under them. 

2. — Multiply the number in this denomination by the 
multiplier ; change thd result into the next higher deno* 
mination, and write down the remainder, if any. 

3. — Multiply the next higher denomination by the 
multiplier, and carry to the product the whole number of 
the former product, and proceed with the sum as before ; 
continue the process until tlie highest denomination has 
been multiplied by the multiplier. The last product, with 
the seTcral remainders, will be the product required. 

- JSar. Multiply £2 ISs. 2\d. by 7. 

£ s. d. 
2 15 2| 

7 

19 6~~5J 

The work is thus performed : ^d. being 2 farthings, say, 
7 times 2 are 14, 14 farthings are 3|{/. ; put down | and 
carry 3. 7 times 2 are 14, add 3, 14 and 3 are 17, and 
1 7d. are Is. and 5d. ; put down 5, and carry 1 . 7 times 
5 are 35, add 1, makes 36; put down 6, and carry 3. 
7 times 1 are 7, and 3 make 10 ; divide 10 by 2, and the 
quotient is 5, and no remainder ; multiply 2 by 7, and 
add 5, and the sum is 19. 

EXAMPLES. 

Multiply Multiply 

' £ Sm d» £ s. d, 

(1.) 47 3 9J by 2 (2.) 23 13 2 by 3 

(3.) 180 16 4i by 4 (4.) 12 3 7i by 5 
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Multiply Multiply! 

£ s. (I. £ s. d. 



(5.) 82 11 


H 


by 6 


(6.) 41 17 


8| by 7 


(7.) 235 12 


6i 


by 8 


(8.) 473 2 


4 by 9 


(9.) 31 11 


111 


by 10 


(10.) 86 12 


4i by 11 


(11.) 73 18 


9| 


by 12 







XXIX. When the multiplier exceeds 12, but is 
the product of two numbers each less than 12, multiply 
the given compound number by one of the two factors, 
and then multiply their product by the remaining factor ; 
the result is the amount required. 

Multiply 41 I6s. Sd. by 35. 

H»»re 35 = 7 X 5 ; therefore 7 and 5 are the two 
faciurs. 

£ .9. d. 

4 16 8 

7 



33 16 8 
5 

169 3~4 



EXAMPLES. 

Multiply Multiply 

£ s. d, £ s. d. 

(12.) 2 19 4 by 28 (13.) 12 18 2 by 56 

(14.) 63 2 4| by 63 (15.) 52 3 4| by 36 

(16.) 41 18 6 by 96 (17.) 7 17 11 by 121 

(18.) 242 14 '2\ by 42 (19.) 72 12 3^ by 120 

(20.) 24 12 9J by 132 (21.) 13 3 3J by 144 

XXX. When the number • is not composed of two 
factors, or is not a composite number, and does not exceed 
155, t.e. 12 X 12 + 11; take the next lowest number 
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which maj be so divided, and multiply the given quan- 
tity by the two factors, as in the preceding examples, and 
add to the result the product of the top line, by the excess 
of the given multiplier over the composite number. 

Multiply 12Z. lOs. Sd. by 38. 

Here 38 = 36 + 2 = 3 x 12 + 2. 



£ 

12 


10 


d. 

8X2 

3 


37 


12 




12 


451 
25 


4 
1 



4 


476 


5 


4 



Here, after multiplying successively by 3 and 12, the 
top line is multiplied by 2, and the product, added to that 
arising from multiplying by 36, gives the amount re- 
quired. 



EXAMPLES. 



Multiply Multiply 

£ 8. d, £ s» d» 

(22.) 9 15 4| by 29 (23.) 3 7 2J by 23 

(24.) 21 19 7 by 86 (25.) . 2 15 6i by 93 

(26.) 12 71 by 131 (27.) 1 2 2| by 78 

(28.) 312 17 4| by 152 (29.) 4 7 3 by 117 

(30.) 37 12 Hi by 59 (31.) 2.18 10| by 103 

XXXI. When the number consists of hundreds, or 
thousands, &c., find first the amount as if the number only 
consisted of hundreds or thousands, the remaining parts 
are found separately ; the method is best indicated by 
an example. 
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Multiply 4Z. 16*. Bid. by 4567. 

£ s. d. 
4 16 9J X 7 
10 



48 


7 


11 X 6 
10 


483 


19 


2 y. S 

10 


4839 


11 


8 

4 


19358 

. 2419 

290 

33 

22102 


6 
15 

7 
17 

7 


8 = amount of 4000 

10 = ... 500 

6 = ... 60 

6i = , . . 7 

6i 



EXAMPLES. 



Multiply 



£ s. 
(32.) 78 14 
(34.) 7 13 
(36.) 12 15 
(38.) 4 17 



d. 

9\ by 249 
7| by 475 
4 J by 1327 
3| by 7689 



Multiply 

£ s, d» 
(33.) 37 18 10 J by 26S 
(35.) 16 3 8| by 70$ 
(37.) 1 5 0| by 2346 
(39.) 3 15 11| by 9823 



XXXn. The preceding examples have been of money, 
the same method applies when the compound quantity is 
in tarms of other things^ as weighty capacity, and length. 



(40.) 
(41.) 
(42.) 
(43.) 
(44.) 
(45.) 



7 cwt. 2 qrs. 17 lb. 



by 2,7,9,12 



4 mil. 2 fur. 87 yds. by 

17 cwt. 1 qr. 15 lb. by 

2 ton. 12 cwt. 3 qrs. 18 ib. by 

7 oz. 4 dwt. 19 gr. by 

1 dr. 2 scr. 13 gr. by 



3,5, 8, 11 

83 
217 
171 

73 



48 
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Multiply 






(46.) 


11 ac. 2 ro. 31 po. 


by 


27 


(47.) 


27 yds. 3 qrs. 2 na. 


by 


325 


(48.) 


120 qrs. 7 bus. 3pks. 


by 


2135 


(49.) 


18 hrs. 25 min. 42 sec. 


by 


52 


(50.) 


52 dys. 12 hw. 17 min. 


by 


87 



COMPOUND DIVISION. 

XXXII I. Compound Division teaches us to find how 
many times a given number is contained in a compound 
quantity. 

Rule 1. — Arrange the divisor and dividend as in Simple 
Division. 

2. — Begin at the left hand ; find how many times the 
divisor is contained in the highest denomination of the 
dividend, and write down the quotient. 

3.— Reduce the remainder, if any, to the next denomi- 
nation, and add the result to the number which is in that 
denomination. 

4. — Divide this number by the divisor, and write down 
the quotient, and treat the remainder as before ; and so 
continue the process to the lowest denomination, when 
the whole quotient will be the sum of the separate 
quotients. 

As in Multiplication, there are three cases ; first, when 
the divisor does not exceed 12 ; second, when it exceeds 12, 
but is the product of two numbers, each of which does 
not exceed 12 ; and third, when the number is not the 
product of two such numbers, or exceeds 144, or is not a 
multiple of 10. 

Divide 41/. 2s. 9d. by 9. 

£ s. d. 
9)41 2 9 

£4 11 5 
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Here 9 is contained in 41 four times, with remainder 5 ; 
51. = lOOs. ; to this add 2, and divide 102 by 9 ; the 
quotient is II, with remainder 3 ; 3«. = 36^. ; add 9, the 
sum is 45, which divided by 9, gives a quotient 5, without 
a remainder. 





EXAMPI.BS. 




Divide 






Divide 




£ s. 


d. 




£ 9. d. 




) 217 12 


8|by 


2 . 


(2.) 245 5 3 by 


2 


) 36 16 


4|by 


3 


(4.) 175 9 5i by 


3 


) 251 18 


8 by 


4 


(6.) 39 7 11 by 


4 


) 119 14 


3iby 


5 


(8.) 131 12 11 by 


5 


) 162 19 


9 by 


6 


(10.) 5 8 4^ by 


6 


) 331 13 


1 by 


7 


(12.) 663 6 7J by 


7 


) 430 15 


8 by 


8 


(14.) 193 3 by 


8 


) 331 7 


H^y 


9 


(16.) 679 6 51 by 


9 


) 1230 9 


7 ,by 


10 


(18.) 615 4 9i by 


10 


) 150 11 


3 by 


11 


(20.) 838 11 6| by 


11 


) 325 19 


6 by 


12 


(22.) 53 16 9 by 


12 



(1. 

(3. 
(5. 

(7. 
(9. 

(11. 

(13. 

(15. 

(17. 

(19. 

(fl. 



XXXIV. Case 2. — ^When .the divisor is the product 
of two factors, each less than 12, divide the given quan- 
tity by one factor, and that quotient by the remaining 
factor ; the second quotient is the one required. 

The proof of this, as of the preceding rule, is by multi- 
plying the last quotient by the divisor. 

Divide £135 17*. 7iA by 35. 



35 s 

£ 
7)135 


-5 : 
*. 

17 


K 7 
d. 


5)19 


8 


2| 


£ 3 


17 


7| 



so .^kXIXHMJBTlC* 



; Divide 


Divido 




£ s. €L 


£ s. d. 




(23.) 107 IT 9| by 15 (24.) 


315 16 2J by 


21 


(25.) 770 13 3i by 22 (26.) 


255 2Jby 


27 


(27.) 36 7 Siby 35, (28.) 


136 8 8iby 


77 


(29.) 156 9 by 63 (30.) 


2264 5 111 by 


45 


(31.) 5239 3 by 54 (32.) 


208 by 


96 


(33.) 1449 9 by 108 (34.). 


1074 18 by 


144 


XXXV. Ca8e 3.-^ When the 


number cannot 


be 



divided into factors, we proceed as in the annexed ex- 
ample. 

Divide £375 10». 5\d, by 46. 

£ a. d, £ it, d. 
46)375 .10 5i (8 3 3i 
368 



7 
20 



150 ( Zs. 
138 



12 
12 



149 ( 3d 
138 



11 

4 



46 ( 1/. 
46 



Here 375, divided by 46, gives -a quotient 8/. 
mainder 7 ; 7/. reduced to shillings =140; add 10 from 
the dividend, and divide their sum, or 150, by 46, the 
quotient is 3, and remainder 12; 12». = 144d; add 5 
from the dividend, the sum is 149 ; divide 149 by 46, the 
quotient is 3, and remainder 11; lid = 44/., add 2 from 
the dividend, and the sum i» 46 ; 46 divided by 46 gives a 
quotient \f, and no remainder. 

The total quotient is 8^. 33.. Z\d\ 



C03ir0171iD DIVISION. 51 





BXAMPLESr 




Divide 


BWide 




£ s. 


cL £8. 


d. 


(35.) 92 6 


81 by 23 (36.) 185 11 


8| by 19 


(37.) 157 13 


101 by 17 (38.) 53 16 


6| by 39 


(39.) 301 2 


81 by 43 (40.) 11 6 


If by 65 


(41.) 45 6 


101 by 79 (42.) 481 3 


3 by 117 


(43.) 751 


11 by 92 (44.) 2673 1 


6 by 348 


(45.) 1447 17 


6 by 468 (46.) 22102 7 


61 by 4567 


(47/) 3182 5 


3| by 525 (48.) 8866 


0| by 7081 


EXAMPLES OF WEIGHTS AND MEASURES. 




Divide 




(49.) 29 ton. 


10 cwt. 102 lb.. 2 oz. 


by 83 


(50.) 835 mil. 


1093 yds. 9 in. 


by 13 


(51.) 53 ton. 


1 ewt. 2 qrs. 


by 28 


(52.) 51 ac. 


2 ro. 3 po. 


by 51 


(53.) 571 yds. 


2 qr. 1 na. 


by 47 


(54.) 290 mo. 


wks. dys. 10 hrs. 30 min. by 1 1 5 



XXXVI. When the divisor is a compound number, 
reduce both dividend and divisor to the lowest denomina- 
tion in either, and then divide as in Simple Long Division. 

JEr. Divide 401 1 4«. 3d. by 2L Us. S^d. 

£ s. d. £ s. d. 

3 



2 
20 

51 

12 


11 
mes. 


5i 401 4 
20 

8024 
12 


617 

4 


96291 
4 


2469 


) 385164 (15G 

2469 

• 




13826 
12345 


156 ti 


14814 
14814 



D 2 



o2 A.BITHMETIC* 

Proof. Multiply £2 Us. 5\d. hj 156, when the product 
ought to be 401/. 4s. 3d. Or divide 401/. 4;. 3d. by 156, 
when the quotient ought to be 2/. 1 Is. 5^. 









EXAMPLES. 














Divide 










£ 


s. 


d. 




£ 


s. 


d. 


(55.) 


27 


1 


4 


by 




19 


4 


(56.) 


118 


13 





by 


2 


16 


6 1 


(57.) 


96 


15 


2| 


by 


2 


15 


3i 


(58.) 


481 


3 


3 


by 


4 


2 


3 


(59.) 


.109 


16- 


If 


by 


3 


15 


8f 


(60.) 


177 


8 


H 


by 


7 


14 


H 


(61.) 


920 


3 


H 


by 


29 


13 


7| 


(62.) 


105 


11 


9f 


by 


1 


13 


H 



(63.) A man spends 669/. Ss. Ad. in a year ; how much 
is that a day ? 

(64.) I spent 1/. I3s. 3\d. in sugar, each lb. costing 
^\d. ; how many lb. did I buy ? 

(fiS.) In 97 waggons 2302 cwt. 3 qrs. 15 lb. were 
carried ; what did each waggon carry? 

(66.) If 35 casks of sugar cost 80/. Ss. 6\d., what did 
each cost ? 

(67.) If 120 oz. of silver cost 31/. lis. 6d., what is that 
per oz. ? * 

(68.) How many yards at \s. \0\d. a yard may be 
bought for 7/. 13*. lOfrf.? 



CHAPTER IV. 



PRACTICE. 



. XXXVIL Practice is a brief method of answering 
questions in arithmetic when the value of a unit is given, 
which are otherwise worked out by tedious multiplications. 

It is usually performed by breaking up the price or 
quantity of an article, into parts, which are divisors of 
some unit of price or quantity. 

These parts are called aliquot parts ; aliquot signifying 
the how many times. 

Thus, 6d. being contained twice in a shilling, is called 
an aliquot part of a shilling ; and 14 lb. being the half of 
a quarter, or the eighth part of a cwt., is an aliquot part of 
a quarter, or of a cwt. 

If the proposed price be an aliquot -part of a pound or 
sliilling, or it' the quantity be an aliquot part of the unit 
of quantity, no reduction into parts is necessary. 

The following are the aliquot parts of a pound, a 
shilling, and a penny, commonly used ; the third table 
contains the aliquot parts of a cwt. 



10#. 0(2. is ^ of i;. 


6(2. is i of 1#. 


2 qrs. are i of a cwt. 


6«. Sd, is i of 11, 


id. is i of Is. 


1 qr. is i of a cwt 


i 58. Od, is i of 1/. 


Zd. is i of Is. 


14 lb. is } of a qr. 


4s, 0<2. is i of 12. 


2d. is i of Is. 


14 lb. is i of 2 qrs. 


Zs, id. is f of 11. 


l^d. is i of Is. 


14 lb. is ^ of 3 qrs. 


2«. 6d, is i of i;. 


Id. is ^ of Is, 


14 lb. is 1 of 1 cwt. 


28. Od. is ^ of IL 


2/. is i of Ic;. 


16 lb. is f of a cwt 


U. Sd. is -^ of i;. 


1/. is i of Id. 


8 lb. is 1^ of a cwt 
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A simple example will illustrate our meaning of 
breaking up the price into aliquot parts. Suppose we 
wished to find the value of 100 lb. at QcL per lb. 

Now 9^^. is the same as 6d, and ScL ; and the value 
would be the same, if, instead .of each article costing 9d.j 
2 articles were bought at 6^^. and Sd, each ; but 6d. is the 
half of a shilling; and 100 things at Is. each, will be 
100s. ; and therefore, at 6d. each, will amount to half that 
sum, or 50s. ; and 100 things at 3cL will amount to only 
half as much as 100 things at 6(f., or to 25s. ; so that 100 
things at 9d. will cost as much as 100 at 6^. and 100 at 
Sd.9 or will amount to 50s. and 25s.y or 75s. 

Ex. (L) The woik is performed Donciselj as bdow. 

Write down the 
draw a line under it. 



ed. I ; 100 at 9<2. each. Write down the 100, 



Sd. 



I 



50 

or Take Sd.=ii of a^duUiasr^ 



2,0 ) 7,5 The sum of thdr results 

^ „ ,- /^ ^^U give t^e value of 100 

£ 3J15JJ tijingg ^ 9^^ 

The top line represents 100 at Is. each; hence, we take 
6d, as I ; since, as above, 100 at 6d. must be half the 
value of 100 jol Is. 

(2.) Fmd the value of 3268 at 10^^. each. 



6d. 
Sd. 



i 



i 
i 



3268 at lOM each. ^ „^^^ . , 
* Here 3268 in the top 

1634 liiie means 3268 at l&eacll 

817 Draw a line. 

408 6 



Then 6d. = ^ a£ Is. 

2,0 ) 285,9 6 3d = J of 6d. 

lid. = I of 3<i 

£142 19 6 and6(f. + 8d + ij(«.=10jrf. 

In the third line of this example, the remainder bang 
!l5., is reduced to pence; and the division bj 20 of the 
sum in both examples is necessary to bring the result to 
pounds, as the unit is a shilling. 



WULGStCiL^ 



15 



(3.) Fiad the value of 2756 at ^d. each. A farthing 
being the fourth of Id,, Id. is the unit 

1/ I i I 2756 at |(^. each. 



12 ) B89 



2,0 ) 5,7 5 
£2 17 5 



or 2756 at ^d. each k «89 
at Ic^. each ; and 689 
pence are 57a and 5d.y or 
2i 17«. 5d, 



{A,) Find the v^e ctf" 4778 at 15^ each. The -unit 
m this ca8e is 11 



l(h. 






4778 At 15& each. The top line is 4778, 

7 at 1/. each ; a line being 

^389 drawn under, we find 4778 

1194 10 at 195. each, and 4778 at 

5«. each, their sum is the 
£3583 10 4uiswer. 



The unit, being pounds, needs no further reduction. 
(5.) Find the value of 6834 at 2a 8rf. each. 



2s. 
Sd. 



108. 



2s. &d. 



I 

10 



6834 at 2«. Sd. each. Here 2*. is fo of 1/.^; 

and Sd. is ^ of 2$. 



683 8 
227 16 

£911 4 



The unit being 11. 
the answer is in 
pounds. 



(6.) Find the value of '2756 at 2Z. Its. €d. each. 



:2756 at 21. i2s. 6d. each. 



5512 
1S78 
344 10 

£7234 10 



By multiplying 2756 by 
2, we obtain the value of 
2756 at 21 each; then 
2756 at 12s. 6d. each, are 
found as in (4.) and (5.), 
•and their value, added to 
that of 2756 at 21., gives 
the value of 27^ at 
22. 128. Sd. each. 



56 



ABITHMXTia 



(7.) Find the value of 
2/. I7s, 6d. per cwU 



12 cwt 3 qrs» 16 lb. at 



£ 8. d. 



2 qrs. 



1 qr. 

141b. 

21b. 



1 

s 



First we find the value 
of 12 cwt at 22. 17«. 6cL 
each; and then we find the 
value of the 3 qrs. 16 lb., 
which may be broken up 
into 2 qrs., 1 qr., 14 lb., 
and 2 lb. ; 2 qr. is ^ cwt., 
1 qr. is I 2 qr., 14 lb. is | 
1 qr., and 2 lb. is ^ of 14 lb.. 

we might have taken the 

16 lb. at once, by dividing 

the top line hj 7, since 16 lb. is -f of a cwt ; in this case 

the work would stand thus. 



2 qrs. 



2 17 


6 




12 


34 10 





1 8 


9 


14 


^ 


7 


2i 


1 


i 



£37 1 4 



1 qr. 
161b. 





£ *. 


d. 


i 


2 17 


6 
12 




34 10 





i 


1 8 


9 


4 cwt. 


14 


H 




8 


2i 



£37 1 4 



(8.) Find 3756i at 5«. 6d. each. 



5s, 



ed. 



X 

4 

1 

10 



3756 at 58. 6d. each. To find the h 

we divide Ss. 6d. 

939 *by 2 as below. 

93 18 .,. d. 

2 9 for I 2 I 5 6 



£1033 9 



2 9 



With these examples carefully worked over, the follow- 
ing will present no difficulties. 
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XXXVIII. When the price is an aliquot part of a 
shilling and a penny. 









each 








d. 


(1) 


5732 


at 


6 


(3.) 


8643 


at 


4 


(5.) 


7253 


at 


3 


(7.) 


9253 


at 


2 


(9.) 


5934 


at 


n 


(11.) 


47683 


at 


1 


(13.) 


5289 


at 


1 


(16.) 


12834 


at 


h 


(17.) 


7856 


at 


f 


XXXIX. 


When the 


shilling. 












each 








d. 


(19.) 


4685 


at 


n 


(21.) 


2753 


at 


li- 


(23.) 


4768 


at 


H 


(25.) 


1359 


at 


H 


(27.) 


4763 


at 


3| 


(29.) 


2795 


at 


4i 


(31.) 


5834 


at 


5 


(33.) 


2573 


at 


54 


(35.) 


9334 


at 


5| 


(37.) 


5775 


at 


H 


(39.) 


3539 


at 


7 


(41.) 


8224 


at 


n 


(43.) 


7534 


at 


n 


(45.) 


4669 


at 


H 


(47.) 


6886 


at 


8| 


(49.) 


8432 


at 


10 


(51.) 


9752 


at 


104 









each 








d. 


(2.) 


2735 


at 


6 


(4.) 


3468 


at 


4 


(6.) 


7856 


at 


3 


(8.) 


6597 


at 


2 


(10.) 


8239 


at 


H 


(12.) 


13579 


at 


1 


(14.) 


5783 


at 


i . 


(16.) 


29832 


at 


'4 '. 


(18.) 


68325 


at 


i 



When the price is not an aliquot part of a 



each 
d. 



d3 



(20.; 


) .. 7382 


at 


1| 


(22.; 


) 8543 


at 


2i 


(24.; 


) 5894 


at 


2| 


(26.; 


) 3158 


at 


3^ 


(28.; 


) 7259 


at 


H 


(30.; 


) 3957 


at 


4f 


(32.; 


) 8542 


at 


5 


(34.; 


) 7539 


at 


H 


(36.; 


) 4455 


at 


H 


(38.; 


1 7887 


at 


6| 


(40.; 


) 7783 


at 


7 


(42.; 


) 4664 


at 


7i 


(44.) 


1 5999 


at 


8 


(46.; 


1 1224 


at 


H 


(48.; 


) 4782 


at 


9 


(50.; 


) 2579 


at. 


11 


{52.] 


) 3593 


at 


H 



SB 









each 








each 








d. 








d. 


(53.) 


5799 


at 


lOf 


(54.) 


5683 


at 


H 


(55.) 


4999 


at 


H' 


(56.) 


25736 


at 


101 


(57.) 


47638 


at 


lOi 


(58.) 


7888 


at 


lU 


(59.) 


5663 


at 


iH 


(60.) 


8577 


at 


Hi 


(61.) 


7835 


at 


111 


(62.) 


58324 


at 


Hi 


(63.) 


37849 


at 


m 


(64.) 


68593 


at 


7| 


(65.) 


72349 


at 


H 


(66.) 


57832 


at 


lOf 


(67.) 


68101 


at 


H 


(68.) 


4700i 


at 


H 


(69.) 


85621 


at 


8 


(70.) 


7539f 


at 


9 


(71.) 


6254f 


at 


101 


(72.) 


12768i 


at 




XL, 


When the 


price is an aliquot part of a 


pound. 








eacb 




. 




each 








$. d. 








«. d. 


(73.) 


2763 


at 


10 


(74.) 


1956 


at 


10 


(75.) 


6953 


at 


6 8 


(76.) 


7982 


at 


6 8 


(77.) 


12345 


at 


6 8 


(78.) 


5735 


at 


5 


(79.) 


8648 


at 


5 


(80.) 


2562 


at 


4 


(81.) 


1873 


at 


4 


(82.) 


9235 


at 


3 4 


(83.) 


7567 


at 


3 4 


(84.) 


3568 


at 


2 6 


{S5.) 


2572 


at 


2 6 


(86.) 


4932 


at 


2 6 


(87.) 


5729 


at 


2 


(88.) 


7654 


at 


2 


(89.) 


2843 


at 


1 8 


(90.) 


3582 


at 


1 8 


XTJ 


[. Hie 


price 


i shillings, 


not aliquot parts of a pound. 








each 








each 








«. </. 








s. d. 


(91.) 


• 2537 


at 


3 


(92.) 


4753 


at 


3 


(93.) 


8254 


at 


6 


(94.) 


7755 


at 


6 


(95.) 


4923 


at 


7 


(96.) 


9999 


at 


7 


(97.) 


7333 


at 


8 


(98.) 


3559 


at 


8 


(99.V 


4466 


at 


9 


(100.) 


7299 


at 


9 


(101.) 


4865 


• at 


11 


(102.) 


2773 


at 


11 



louLcnoft. 



S9 



. 






t»dk 








•each 








« 


?. rf. 








8, d. 


(103.) 


1242 


at 


12 


<104.) 


4896 


at. 


12 


(105.) 


1099 


«t 


13 


<106.) 


6565 


at 


13 


(107.) 


4949 


at 


14 


(108.) 


9898 


at 


14 


(109.) 


3030 


at 


15 


(110.) 


4545 


at 


15 


(111.) 


3232 


at 


16 


(112.) 


6465 


at 


16 


(113.) 


5151 


at 


17 


(114.) 


9293 


at 


17 


(115.) 


3663 


at 


18 


<n6.) 


7227 


at 


18 


(117.) 


5775 


at 


19 


<118.) 


8338 


at 


19 


XTJL When the 


price 


is composed of shillings and 


pence. 
























■etch 








each 








s. 


</. 








9. d 


(119.) 


2754 


at 


1 


1 


^ (120.; 


) 8647 


at 


1 2 


(121.) 


1708 


ftt 


1 


3 


(122.) 


1 6433 


at 


1 4 


(123.) 


5145 


at 


1 


5 


(124.J 


) 1089 


at 


2 1 


(125.) 


2892 


at 


2 


2 


(126.; 


) 3691 


lat 


2 3 


(127.) 


3715 


at 


2 


4 


(128.; 


) 4977 


at 


2 5 


(129.) 


2104 


at 


3 


1 


(130.; 


) 2477 


at 


3 2 


(131.) 


7563 


at 


3 


3 


(132.] 


) 8853 


at 


3 5 


(133.) 


3392 


at 


4 


1 


(134.; 


) 7753 


at 


4 2 


(135.) 


2982 


at 


4 


3 


(136.; 


) 5550 


at 


4 4 


(137.) 


1233 


at 


4 


5 


(138.; 


) 4999 


at 


2 S 


(139.) 


6583 


at 


1 


7 


(140.; 


) 3865 


at 


1 6 


(141.) 


7782 


at 


2 


7 


(142.; 


) 2599 


at 


3 6 


(H3.) 


4770 


at 


3 


7 


(144.; 


) 5008 


at 


4 


(145.) 


8530 


at 


4 


7 


(146.; 


) 2399 


at 


1 9 


(147.) 


4583 


at 


2 


9 


(148.; 


) 7700 


at 


3 9 


(149.) 


1280 


at 


2 


10 


(ifio.; 


) 8002 


at 


2 11 


(151.) 


7631 


at 


4 


11 


<152.' 


1 4854 


at 


4 8 


(153.) 


9449 


at 


4 


9 


(164.; 


) 4118 


at 


4 10 


(155.) 


1183 


at 


5 


6 


(166.; 


1 6181 


at 


5 7 


(157.) 


3009 


at 


5 


11 


(168.; 


> 6573 


fiit 


3 11 


(159.) 


7557 


at 


3 


10 


* 


• 
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XLIIL The price being poundsy sbillings, and pence. 

each* each. 

£ 8. d, £ s. d, 

(160.) 2763 at 1 10 8 (161.) 4830 at 2 12 6 

(162.) 9763 at 4 6 8 (163.) 2345 at 2 3 4 

(164.) 4783 at 4 1 8 (165.) 6660 at 4 7 6 

(166.) 9854 at 12 13 4 (167.) 3269 at 2 4 5| 

(168.) 4832 at 2 15 8 (169.) 4786 at 3 10 6 

(170.) 7964 at 9 12 8| (171.) 2598 at 7 19 8J 

(172.) 7204 at 4 17 6| (173.) 4627 at 6 19 8" 

(174.) 4121 at 1 8 9 (175.) 5437 at 1 6 1^ 

(176.) 3478 at 2 5 10 (177.) 2772 at 3 7 9i 

(178,) 1236 at 5 11 10| (179.) 1181 at 11 17 lOf 

(180.) 58351 at 14 12 6 (181.) 2998| at 15 6 9 
(182.) 4739J at 2 12 8 

XLIY, When the quantity is a weight or measure. 

(183.) "1^ owt. 3 qrs. 14 lb. at 2 14 . 8 per cwt. 

(184.) 57 cwt. 2 qrs. 16 lb. at 3 7 6 per cwt. 

(185.) %^ cwt 1 qr. 27 lb. at 1 14 10 per cwt, 

(186.) 18 cwt 3 qrs, 19 lb. at 4 12 9 per cwt. 

(187.) 19 oz. 10 dwt 12 gr. at 3 17 9 per oz. 

(188.) 275 oz. 17 dwt. 10 gr. at 3 17 10| per oz. 

(189.) 13 oz. 4 dr. 2 sc. at 5 8 per oz. 

(190.) 25 oz. 7 dr. 1 sc. at 3 6 per oz. 

(191.) 57 qrs. 6 bus. 3 pks. at 2 4 per qr* 

(192.) 125 qrs. 7 bus. 2 pks. at 1 17 6 per qr. 

(193.) 31 qrs. 4 bus. 1 pk. at 2 2 5 per qr. 

(194.) 57 yds. 3 qrs. 2 na. at 7 2 per yd. 

(195.) 272 yds. 2 qrs. 3 na. at 1 10 per yd. 

(196.) 28 yds. 3 qrs. 3 na. at 1 12 6 per yd. 

(197.) 321 acre. 2 ro. 30 po. at 42 per ac. 

(198.) 825 ft. 10 in. at 2 3 a ft. 

(199.) 725 ft. 11 in. at 7 6 a ft. 

(200.) 235 ac. 2 ro. 20 po. at 22 1 a 6 per ac. 



CHAPTER V. 



RATIO. PROPORTION. THE RULE OF 

THREE. 



XLV. The Ratio of one quantity to another quantity^ 
is the relation they bear to each other, expressed nilmeri- 
cally. To estimate it, we find how many times each 
quantity contains a give^ quantity, called a unit. The 
two numbers so arising form the Ratio of the two quan- 
tities. Thus, the Ratio of 8 lb. to 7 lb. is 8 : 7 ; the 
common unit being 1 lb.; and the Ratio of 25L to 16Z. is 
expressed by 25 to 16 ; or, 25 : 16, the common unit 
being here 17. 

XL VI. If the two terms of a Ratio are divided by 
a common divisor, it will not affect the value of the Ratio. 
Thus the Ratio of 181b. to 141b., or, 18 : 14 = 9 ; 7. 
For 18 1b. contains 21b. 9 times, and 141b. contains 
2 lb» 7 times ; hence, S lb. is the common unit, and 
therefore the ratio of 18 lb. : 14 lb. is as 9 : 7. 

The first term of a Ratio is called the antecedent, the 
second the consequent. 

XL VII. Four numbers are said to be in Proportion, 
when the first contains, or is* contained by, the second, as 
many times as the third contains, or is contained by, thjs 
fourth : .or when the first is that part of the second that 
the third is of the fourth* 

Thus the three sets of numbers 

8^ 4, 10, 5. 
3, 9, 4, 12. 

4^ 6, 14, 21. 

are in proportion; for in the first set of numbers/ the 
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first and third are respectively doable of the second and 
fourth : in the second set, the first and third are respec- 
tiyelj the third parts of the second and fourth ; in the 
third set, the first is two-thirds of the second, and the 
third is two-thirds of the fourth. 

A Proportion is read in this way :— 

8 is to 4 as 10 is to 5 ; 

and written thus : — 

8:4 •: 10 : 5. 
Cob. Since 8 : 4 is = the Batio of 2 : 1 
and 10 : 5 is = the Ratio of 2 : 1 

it i^ipears that when two Bados «re tqwi, die four terms 
are in proportion. 
Th«8 if 8 lb. oost 168. and 7 ib. cost 14s., 

then, since the Ratio of 16 : 14 :: 8 : 7, 

lb. lb. «. «. 

.-.8 : 7 : : 16 : 14. 

XLYIIL Of the four numbers in a Proportion, the first 
and fourth are called the extremes, the second and third 
are called the means ; and the tM of the proportionality 
of four numbers is that the product of the esGtremes is 
equal to the product of the means. 

Thus, 8, 4, 10, 5, are in proportion, 

and 8 x5=40 = 4x 10, 
also 3 X 12 := 36 = 9x4, 
and 4X21 s 84 =r 6 X 14. 

Hence, since always in proportion 

the first : the second : : the third : the fourth ; 
and the first X the fourth s the second X the third : 

or, dividing both sides of the equality by the first, which 
obliterates the first from the left-hand member of the 
equality, we have 

th f rth „ ^^ second X the third 

the first : 

or if foor terms be in proportion, the fourth is equal to 
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the product of tlie seooad aad third divided by the first. 
This is, in fact^ the Bule of Three. 

XLIX. As an example. If 271b. of tea cost 61. I5s, 
what will be the cost of 43 lb. ? 

It is obvious that 27 lb. will bear that ratio to 43 lb. 
which the cost of 27 lb. will bear to that of 43 lb. ; now 
the cost of the former is known, being 61, IBs. or 135$. ; 
hence we shall have this proportion : — >. 

lb. lb. *. lb. 

27 : 43 ;: 135 : cost of 43. 

43 X 135. 
Therefore, by the mic, the cost of 431fes-r^ ^= — ' 

We work thus : — * 

135 
43 



405 
540 



27 } ^5805 ( 215*. = lOZ. 15*. 
54 



40 

27 

135 
135 

We will now reason out the question by first principles. 

Since 27 lb. cost 67. 15*. or 135*., 27 lb. must cost 
twenty-seven times as much as 1 lb. ; or, we must divide 
the cost of 271b. by 27, to c^itain the cost of 1 lb. 

135 
.'. the cost of 1 lb. = — ^^ 

27 

.-. the cost of 43 lbs. = 43 times the cost of 1 lb. 

_ 43 X 135 

^ 27 

the same result as we obtained by the rule. 

Kow again turn to the example, in which you see that 
the first and 3ecoad terms are of the same denomination 
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botb in this exunple bong lb. ; tbe fimrtb term is of the 
same depominatJon as tbe tbird, botb being monej : also, 
as tbe price of 43 ib^ wbicb is required, is manifestly 
more than tbe price of 27 Ib^ it is pat in the second 
pbioe ; bad tbe price of 43 lb. been giren, viz. 10/. 15«., 
or 2l5s^ and tbat of 27 lb. been leqoired, the statement 
would have been 

n>. lb. «. lb. 

43 : 27 :t 215 : cost of 27. 

Here the second term is less thaa the first, since its valae, 
which is required, is less than the cost of 43 lb. ; the 
proportion would be manifestly wrong, unless tbe state- 
ment was as we have written it. 

These remarks being attended to, we shall now give 
the Rule hj which questions of the Bule of Three may be 
easily solved. 

L. Sule 1. — Conrider which of ' the three given 
terms is of the same kind as the answer sought, and make 
it the third or last term. 

2. — Then, as it is easy to see whether the answer be 
greater or less than the third term, consider whether the 
answer be greater than the third term ; if so, put the 
greater of the two other given numbers in the second 
place, and the other first ; if, however, the answer be less 
than the third term, put the less of the two numbers in 
the second place, and the greater first. 

3. — Then, if necessary, reduce the Jirst and second terms 
to the same denomination ; and the third to the lowest 
denomination in it« 

4. — ^Multiply the second and third terms together, and 
divide by the first ; the quotient will be the answer, or 
fourth term, but will be expressed in the denomination to 
which the third term has been reduced. 

If necessary, reduce the quotient to a higher denomi- 
nation* 

Ex. (1.) A servant is hired tt the rate of 25L I5s. for 
12 months ; what is due to him at the end of 7 months? 
Here 25L 168, will be the third term i and the wages for 
7 months being less than the wages for 12 months, tbe 
second term will be 7 ; and the statement is 
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months, months. £, §. 

12 : 7 :: 25 15 
20 



515 

7 



12 ) 3605 



2,0)30,0 5 
£15 i 



The 5 remainder iis 6s» or 60d», which, divided by 12, 
gives 5d, 

(2.) If a person spend 7002. annually, what is his 
weekly ejEpenditure ? 

days. days. £ 

365 : 7 : : 700 

7 





365 


)4900(13 
365 




1250 
1095 




155 
20 




3100(8 
2920 




180 
12 




2160(5 

1825 


1 


335 
A 




1340(1 
1095 


Ans, 13?. 8«. 5|d 


245 
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(3.; If 42 men do a certain work in 108 days, how 
many men will do the same in 63 d&jB ? 

days. days. men. 

63 ^ 108 : ; 42 

Since 63 = 9 x 7 and 108 = 9 x 12 

the ratio of 63 : 108 = 7 : 12 

r. 7 : 12 :: 42 

12 



7)504 



72 men. 



We maj always divide the first and second terms hy 
any common divisor : so also the first and third terms. 

(4.) A tradesman pays his creditors 4«. dd. in the 1/., 
what will a creditor receive for a dehtof 1256^. 13s. 4d. ? 



£ £ 
1 : 1256 
20 20 


13 

10 
10 


d. 
4 : 


s, d, 
: 4 3 
12 


20 25133 
3 3 


51 


60 75400 
— 51 




754O0 
3770 




6,0 ) 384540,0 
12 ) 64090 
2,0 ) 534,Q 
£267 





The first and second terms were multiplied hy 3, to 
reduce them to fourpences, instead of reducing them to 



pence, widoh would make both terms larger, Ibut jet in 
the same proportion. 

(5%) Questienfi of the same kind as (3), in which the 
number of ageiKts varies inrersely as the time, t.^., one in- 
creases as the other decreases, possess some difficulty in 
applying ficst principles to them. 

* 

^x. If 14 men do a work in 12 days, how many will do 
it in 7 days ? 

14 men can do a work in 12 days* 

12 
1 man can do ^ part in 12 days. 

■■■ rrsTS "• a " ' ^"-^ 

fienoe, if ^one man can do liie ^ part in 7 days, 24 
men can do the whole in the same time. 



(1.) Having bought 191^ of tea for 51 4e. Sd.^ what 
ought I to pay for 37 lb. ? 

(2.) If 52 lb. of engnr cost 2/. Off. Sd., what is the cost 
of lOcwt. 2qr8. 181b. ? 

(3.) Wliat is the value of a bmss of gold winghing 
27 lb. S OS. 10 dwt. at U. 178. 9d. per oz. ? 

(4.) A man spends 61. 5s. in three days, how milch will 
he have left out of an income of 6SQL in the year 1862 ? 

(5.) A traveller by railway pays I8s. Ad. for a journey 
of 88 miles, what will he have to pay for 243 miles ? 

(6.) If 15 men could build a wall in 22 days, how many 
could do the same work in 10 days ? 

(7.) If the rent of 10 acres 2 roods be 14 guineas, find 
the rent of a farm of 245 acres 3 poles. 

(8.) The income-tax being 7d. in the pound, what is 
the income of a person who pays ISl I98>2d* income-tax? 

(9.) If the 41b. loaf be sold at 9d. when the price of 
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wheat is 60s. a quarter, what ought to be its price when 
wheat is sold at 40s. ? 

(10.) The price of 1 cwt. of sugar is^LSs. Sd. ; find 
the cost of 47 hogsheads, each weighing 5 cwt. 2 qrs. 
171b. 

(11.) Having bought 5 sacks of flour for SI I2s. lld.y 
what will be the cost of 117 sacks at tlie same rate ? 

(12.) If 13 men could in 10 days reap 65 acres of 
wheat, how many acres could 42 men reap in the same 
time? 

(13.) The rental of a parish is 25,000/., and a rate pro- 
duces 2,0832. 6s. Sd.y what is the assessment on a house 
rated at 125/. per anqjam ? 

(14.) If 7 yards of cloth cost 31 8s, iW., how many 
yards may be bought for 442. 1 5s. Id.? ' 

(15.) A man's net income is 8601 Os. 7^d., what might 
he spend in a week, if he spend all bis income ? 

(16.) There are provisions for 3 weeks in a fort con* 
taining a garrison of 1,000 men ; how many ought to be 
sent away 'that the provision^ may last 5 weeks ? 

(17.) If a rate of Is. ScL in the 1/. be made on a parish, 
and it produces 1,041/. I3s.4d., what is the rental of the 
parish ? 

(18.) If 1 ell (English) 2 qrs. of muslin, cost 4<. Id., 
what will be the cost of 7 pieces, each containing 14| 
yards ? 

(19.) How many yards of paper, 18 inches wide, will 
paper a room which is four yards high, 6 yards long, and 
4 yards wide ? 

(20.) If 32 bricks will pave a square yard, how many 
will it require for a court-yard 24 feet wide, and 36 feet 
long? 

(21.) What is a man^s net income when his taxes are 
2s. 9d. in the 1/. ; his gross income being 350/. a-year ? 

(22.) A merchant fails, his debts amount to 56,700 ; he 
pays a composition, which amounts to 8,100/. ; how much 
will a creditor lose, to whom he owed 2,800/. 14«. 7d. ? 
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. {2S,y A servant'iB wages are 30 guineas a-year ; what 
18 due to him after 105 days' service ? 

(24.) A piece of c^oth 39 yards long, and S quarters 
wide, is to have a lining 3 quarters wide; how many 
yards must there be ? 

(2$.) A farm, consisting of 246 acres» 2 roods, is let at 
27s. 6d. per acre ; find the half-yearly rent. 

(26.) How many yards of carpet, 2 feet 6 inches wide, 
will be required for a room 30 feet long, and 20 feet wide? 

(27.) If 18 men can complete a piece of work in 34 
days, in what time would they do it with the assistance of 
18 boys, two men being able to do as much work as 
3 boys ? 

(28.) A merchant borrowed 192 quarters of wheat, 
when the price was 45s, 6d,; how many must he return 
when the price was 42^. ? 

(29.) If 7 pipes fill a cistern in 15 hours, in what time 
will 10 pipes fill it ? 

(30.) A bankrupt's effects are worth 2fiS9L 17*. 0^., 
his debts are 9,356/« ; what will the creditors receive in 
the pound ? 

(31.) A person hires lodgings at 17^. 6d, a- week ; 
what must he pay if he retain them 297 days ? 

(32.) A bankrupt's debts are 4,786t 13*. 4^.; what 
will his creditors receive if the assets produce 7*. 6^. in 
the pound ? 

(33.) Bought 4 cwt. 3 qrs. 141b. of sugar, at 558, per 
cwt. ; what is the gain, if it be retailed at 6\d. per lb. ? 

(34.) If 507 quarters of barley be bought for 701/. 7*.,. 
how many will 179L 16s. 8d. purchase ? • 

(35.) If 37 yards of cloth cost 2/, 5s. 6d,, how many 
yards may be purchased for a guinea and a half ? 

(36.) The wages of 35 men amount to 21Z. 17^. 6d. ; 
find how much the wages of 23 exceeds that of the 
3?emainder. 

(37.) If 1 cwt. cost 51. Is. 6d.y how many casks, each 
weighing 1 cwt. 2 qrs* 1 7 lb., may be bought for 67 L Is. 3d.? 
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(38.) Bought 33 lb. for 8s. 11|. ; find the cost of 5 cwt 
2 qrs. 181b. 

(39.) A merchant purchased 250 quarters of wheaf^ at 
39^. per quarter ; how much barley at 27s. a quarter must 
he exchange it for to gain Is. a quarter by his purchase 
of wheat ? 

(40.) If 54Z. 165. 8d. be divided among 47 persons, 
what is the portion which 29 receive ? 

(41.) If 85 men can do a certain work in 8 days, how 
many could do it in 7 days. 

(42.) If 28 oxen are grazed in a field for 84 days, how 
many would have been equally weU fed for 48 days ? 

(43.) If 1 oz. of silver cost 5s. 6d.j find the cost of a 
tankard weighing 1 lb. 8 oz. 10 dwt. 6 gr. 

(44. At 1| guinea per week, how long could I be 
boarded for 90L ? 

(45.) If the penny loaf weigh 8 oz. when wheat is 
6s. 6d. a bushel, what ought it to weigh when wheat is 
5s. 6d. a bushel ? 

(46.) A garrison of 560 men have provisions for a year ; 
how long will the provisions last when 440 additional men 
are added ? 

(47.) The extent of a battalion being 320 feet, and each 
man marching 75 paces of 2| feet each per minute, how 
long would 12 battalions be marching through a defile 2| 
mile& long 1 

(48.) If the carriage of 3 cwt. 2 qrs. 141b. for .40 miles 
be 18^. 5^.y what will the carriage of 10 tons 3 cwt be 
twice the distance ? 

(49.) If the clothing of 300 men be 1,288Z. 15*., what 
will be the cost of clothing 951 men ? 

(50.) A person buys 256 yards of cloth for 180Z. and 
sells it at 185. per yard ; what is the gain by the sale ? 

(51.) A person, whose annual income is 1,0002., spends 
ILlls. 6d. per day ; how much may he lay by ? 

(52.) If 1 cwt. 2 qrs. 151b. cost 3Z. 8s. 7|rf., find the 
cost of 3 tons, 14 cwt. 1 qr.. 91b. 

(53.) If 6 yards 2 quarters of cloth coat U 6$. 6^d., 
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wftat will 6 pieces, eack contaiiim^ 22 yards 2 quarters, 
cost ? 

(54.) • 1£ 1:$ men can do » piece of wx>rk in 27 days, 
how many men cui do the same in 35 days ? 

(S'S.) If I lend my friend 250/. for 6 months, how long 
ought he, to requite my kindness, to lend me 200/. ? 

{56.) If 10 men, hy working 12 hours a^y in sum- 
mer, can finish a piece of work in 5| days, in how many 
days will they do the same work in winter, when they 
can only work 8 hours a-day ? 

(57.) If 20 men, by working 11 hours a^^ay, can finish 
a piece of work in 6 days, in the summer, how many 
mn&t be employed in the winter, when they can only work 
9 hours. a-day, so as to finish the work in the same lime? 

(58.) If a pipe of port wine, containing 115 gallons, be 
bought for 90 guineas, what is that per dozen, supposing 
that 2 gallons are equivalent to 11| bottles ? 

(59.) If 6 paces be^ equal to. 5 yards, what distance 
does a person walk who takes 1,000 paces ? 

(60.) Three persons travel by railway, one in the first 
class, paying 2|</. per mile t another^ in the second dass, 
paying only 2d., per mile ; and the third, in the tiiird class, 
paying l^cL per mile; what was paid byl^hem foe & journey 
of 242, milea ? 

(61.) A bushel of wheat weighs 631b. 4 oz., and' is sold 
for 5s, Sd. ; what is the weight and* value of 270 qrs; 
5 bushels ? 

(62,) If 100/. gain 4/. IO5., what sum of money will 
gain 16/. 10s. 9d, ? 

(63.) If lOOL gain 3h I5s.» what, will be' the gain on 
1,720/. 12«. 6d. ? 

(64.) If the carriage of 4 cwt. 2 qrs. for 50 miles cost 
IZ. 2s, 9cL„ how fer can 14 cwt. 1 qr.. be carried for the 
same money ? and then find the cost of its carriage the 
sazne distance^ namely, 50 miles. 

(65.) If 15 yardaof cloth cost 7 guineas, how many 
ells (English) can I buy with 275/. 12j». 6d. 
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(66.) If 540L lOs. produce 272. Os. 6d. in 12 months, 
what sum of money will produce the same in 9| months? 

(67.) If a bullock cost 142. I2«. Sd., a sheep 2L lOs. 6(/., 
a cow 8Z. 4^. 6e?., and a calf 3/. Ss^ 4d.j and a man goes to 
market with 4502. and buys an equal number of each, 
how many does he buy, and what has he over ? 

(68.) If in Paris the sovereign be worth 25 francs 34 
centimes (100 centimes being equal to a franc), how many 
francs would a merchant receive for 255 sovereigns ? 

(69.) A tradesman having 10,000 yards of calico, at 4^(L 
per yard, wishes to exchange it for silk, at 3«. 5d. per jard; 
how many yards of silk ought he to receive ? 

(70.). Having expended 1001 in the purchase of cloth, 
At 7^. 6cZ. per yard, I am compelled to sell it at a loss of 10/.; 
wiiat is the price per yard at which I must sell it ? 



' COMPOUND PROPORTION, OR DOUBLE 

RULE OF THREE. 

LI. In the questions on Simple Proportion it will be 
observed that the quantity sought depends upon some 
other single quantity : thus the weight of one article, and 
its price, being given, either the weight of another article, 
or its price, is required : here the weight varies as the 
single quantity the price, or the price varies as the single 
quantity the weight : so, again, the work done depends 
upon the number of workmen employed; or it may de- 
pend upon the time in which the same body of workmen 
work : i. e. the work may depend either on the time, or the 
work may depend on the number of agents. 

LII. But there are questions in which, to take the last 
case as an instance, the work done is made to depend, not 
only on the time, but also on the number of persons em- 
ployed ; or, as it is said, on the time and the number of 
persons conjointly: this would be a case of Compound 
Proportion, or of the Double Rule of Three. It will be 
best to give an example :— *' 
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LUX. If 9 men con dig 120 yards in 8 days, how many 
yards can 24 men dig in 16 days ? Here it is obvious 
that the work depends on the two quantities, the men 
and the days : and we ought to have two proportions, one 
involving the work and the men, the other the work and 
the days. We will first give the Rule, then work the 
question by it, and afterwards work it independently : 
and thus justify the assumptions in the Rule. 

Mule 1. — ^Put that number last which is of the same 
kind as the answer. 

2. —For the first and second terms take any two of the 
terms that are alike, and state as in common Rule of 
Three; do the same with the other pair, or other pairs of 
numbers. 

3. — Write down as factors all the middle terms, and 
the last term; and draw a line, and undci' it put as factors 
all the numbers in the first terms of the proportion. 

4. — Reduce as much as possible by striking out common 
factors, and then make the top line a dividend, and the 
lower line a divisor ; the quotient will be the answer. 

Resuming the question, the statement is as follows :— 



men men 

9 : 24 

days days 

8 : 16 



• ■ 



• « 



yds. 

120 



24X16X120 _ 3X16X40 _ ^^^^ ^ '^^, 
8X 9 ■" 3. "" 

Here 120 yards is put last : then we ask. If 9 men can dig 
120 yards, how many yards can 24 men dig ? This gives 
the first proportion. 

Again, if 120 yards can be dug in 8 days, how many 
yards can be dug in 16 ? This will give the second pro- 
portion. Then, by the Rule, write down as factors 24, 
16, and 120, draw a line, and under it place 9 and 8 as 

factors : 

Then, since 24 = 8 X 3 ; and 120 = 40x3; 9 = 3x3; 

we strike out 8 and 3 from above and below : and after- 
wards the remaining 3 of the upper dnd lower line. 

£ 
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LY. We should have obtained the same result had we 
worked the question in the following manner : — 

First, if 9 men can dig 120 yards in 8 days, how many 
yards can* 24 men dig in the same time ? 

9 : 24 :: 120 : 120x24 ^^^ 

9 

120 X 24 * 

Next, if 24 men can dig in 8 days, how many 

yards can they dig in 16 days ? Here 

8 : 16 :: 120 X 24 : 120x24x16 

9 8X9 * 

The same result as before, and which is of the same 
form. 

If this example be carefully studied, there need be no 
difficulty in doing or understanding questions in Double 
Rule of Three. 

Ex. (2.) If 252 men can dig a trench 210 yards long, 
3 wide, and 2 deep, in 5 days of 11 hours each, in how 
many days of 9 hours each will 22 men dig a trench 420 
yards long, 5 wide, and 3 deep ? 

The work done in the first instance =210 X 3 x 2. 
„ second „ = 420 X 5 x 3. 

The hours the 252 men work = 55 hours. 

And we shall find the hours the 22 men are employed, 
and afterwards deduce the days by dividing by a 

22 : 252 :: 

210 X 3 X 2 : 420 X 5 X 3 : : 

252X420X5 X3X55 ,oa^^s.KU 

••• — Tiii — KTTi — ii — 7i — 126 X 5 X 5 hours. 

22x210x3x2 

_ 126x5x5 ,^ ^^ „^^ ^ 
.\ days = 5 = 14 X 25= 350 days. 



EXAMPLES. 

(l.).If the wages of 20 labourers for 6 months amount 
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to 120/., what will the wages of 23 labourers for 7 
months ? 

(2.) If 8 men can build 32 yards of wall in 3 days, 
how many men can in 4 days build 96 yards ? 

(3.) If the carriage of 4 cwt. 3 qrs. 130 miles be 
21. lis, did., what will be the carriage of 17 cwt. 2 qrs. 
d5 miles r 

(4.) A family of 11 persons spend 352Z. IGs. in 7 
months ; how much would 24 persons, living at the same 
rate, expend in 9 months ? 

(5.) If 1,000 soldiers consume 650 quarters of wheat 
in 245 days, how many quarters will 1,275 men eat in 
365 days ? 

(6.) If a barrel of beer be sufficient for a family of 8 
persons 20 days, how many barrels will a family of 12 per- 
sons require in the course of a year ? 

(7.) If 18 horses will consume 9 bushels of oats in 6 
days, how many horses would consume 36 bushels in 12 
days ? 

(8.) If 28 men can mow 150 acres of grass in 14 days, 
how many acres will 42 men mow in 18 days. 

(9.) If 4502. gain 9/. lOs. in 186 days, what will be the 
gain of 7501 in a year. 

(10.) If 1,000/. gain 35/. in 10 months, what sum of 
money will gain 36/. in 11 months. 

(11.) If a man can walk 280 miles in 14 days, walking 
8 hours each day, what distance can a person walk in 15 
days,' walking 9 hours a-day ? 

(12.) If 56 men can dig a trench 100 feet long, 4 wide, 
and 3 deep, in 12 days, working 10 hours each day, how 
many men can dig a trench 4 times greater in every 
respect, working 32 days, 8 hours each day. 

(13.) What will be the wages of 24 men, working 8 
hours a-day for 216 days, when the wages of 9 men 
working 10 hours a-day for 12 days amounted to 8/. 2s. 

(14.) A garrison of 936 men consumes 351 quarters of 
wheat in 7 months ; how many men will consume 1,470 
quarters in 5 months ? 
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(15.) If 24 men can build a house in 35 days, in how 
many days can 21 men build 3 such houses ? 

(16.) If 27 men earn S7SI. in 20 weeks, in what time 
will 29 men earn 872/. 18«. ? 

(17.) If 4 oxen can be kept on 5 acres for 6 months, 
how many sheep can be kept on 28 acres for 4 months, if 
5 sheep cat as much as 1 ox ? 

(18.) If a loaf of bread, weighing 41b. 4oz. cost ^Id- 
when wheat is 46«. per quarter, what ought to be the 
weight of the 6d, loaf when wheat h 50s. a quarter ? 

(19.) If the expense of 363 paupers for 7 weeks be 
423Z. 10^., what will be the cost of. 456 paupers for 9 
months ? 

(20.) If a family of 9 persons xan purchase and con- 
sume annually 8 sacks of flour, (each sack weighing 
2801b.,) when flour is 36^. a sack, and their wages 30s. 
a- week, how much flour can the same family equally aflTord 
to purchase, when flour is 40s. a sack, and their wages 2Ss, 
a-week? . 

• 

(21.) If an elephant consume IGO lb. of hay in a day, 
how much would one which is one fourth bigger con- 
sume ? 

(22.) If 28 men, 14 women, and 21 boys, cut, and 
carry a fleld of wheat of 108 acres in 7 <^ays, how many 
additional men will be necessary to cut and carry 120 acres 
in 6 days ; the work done by each man, woman, and boy 
being proportional to 3; 2, 1 ? * 
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338 


14. . . . 34195 


27. 


... 477845 


2. .. 


417 


15. . . . 46408 


28. 


... 363828 
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389 


16. . . . 41944 


29. 
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... 295345 


5 
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18, ... 29600 


31. 
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. . . 40086 


7 
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20. ... 35349 


33. 


... 315272 


8 


3764 


21. . . . 50508 


34. 
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9 


, 2689 


22. ... 46057 
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10 


3933 


23. . . . 44545 
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11 


3831 


24. . . . 353178 
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12 


4194 
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13. . . . 
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151 


9. • 178668052 
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223 


2 
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16. . 
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3 
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11. 7798888880 
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4 
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Ex. 


Am. 


1 


46913578 


29. • • • 


63827681472 


2 


958166912 


30. . . . 


43487063964 


O. • ■ . 


147248690 


ol* • • • 


1188 


4 


725001598 


32... 


3916; 15092; 


0. . • « 


170369208 




19008 


6. • . • 


1177777449 


OOm . • « 


3653 


7 


144958428 


34 


10353938179 


O. • . i 


1881597048 


oO, • . ■ 


9711141608 


9 


212757788 


36. • • • 


13498430243 


10 


, 3703699344 


37 


7953088488 


11 


181217285 


oo. ... 


30158573534 


12. . . . 


, 44868024155 


ou» • • • 


12,671,485,616 


13. . . , 


366904098 


40 
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U 
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41 
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15 
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42 


72260019489 


16. . . , 
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43 
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17 
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44 
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18 
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45 
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19 
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46 
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20 
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47 
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21... 
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48 
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22... 


, 24479346168 


49. . . . 
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23... 
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60. . . . 
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51 
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25... 
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52 
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26... 
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53. . . . 
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27... 
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54 


149339640384 


28... 


. 91826768940 


55. . . . 


481011943841 
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56.. 


. . 620191133430 


68.. 


. . 135959687654 


57.. 


. . 176469528278 


69.. 


, . 461366820057 


68.. 
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70.. 


. . 352424226750 


69.. 


.. 70620538216 


71.. 


. . 570228393600 


60.. 


. . 66866256436 


72.. 


. • 96803000000 


61.. 


. . 264093908584 


73.. 


. . 445590840000 


62.. 


. . 601151299210 


74.. 


. 4587495413808 


63.. 


. . 686771302158 


76.. 


. 1194262590444 


• 64.. 


. . 128122150848 


76.. 


. 1319139442993 


65. . 


. . 379750873216 


77.. 


. 5322286849459 


66.. 


. . 669755927272 


78.. 


. . 913578000000 


07.. 


. . 647612083301 


79.. 


. 3201303000000 
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1 


289174634 


15... 


391230577 


It* • • 


3993199938 


16 


890120308 


O. * . 


274524379 


17... 


214292161f; 


4 


873711596J 


18... 


291930807 


5. . . , 


187069406 


19 


475163654-iij 


6. • • < 


1921195689 


20... 


367620704 


7 


95647133 


21... 


57360504^- 


O. • • ( 


218146413 


22 


36583869^ 


«/. • • 1 


695627071 


23 


8379503^ 


10 


226325522 


24 


12301376^^- 


11 


68319379.^ 


25 


64860331-J 


12 


8161528641 


26 


18599205^ 


13 


68309034g- 


27 


10150494|f 


14 


12086463051 


28 


5680894Jf 
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29. .. 


3385172fJ 


45. . 


. . 5701609||f 


30. . . 


. 11281381^ 


46. . 


. . 8293506||f 


31... 


81154691^ 


47.. 


. . 3954310^^ 


33... 


5642692|f 


48.. 


. . 1565a03|i^4^ 


Ou, . . 


2830228f^ 


49.. 


. . 7137,65^11 


34... 


4235424^- 


50.. 


. . 655366^^^ 


35. . . 


3617047^ 


51.. 


35138^^^ ; 


36. . . 


7960706^ 




491931^ 


37... 


4972643^^ 


52. . 


. . 177165^^; 


OO. • • 


. 14773800^ 




38889i|i^ 


ou» » . 


8433012^ 


53.. 


1487MM5 ■' 


40... 


. 194498061^ 




28058^^4 


41... 


4835783^ 


54.. 


18 


42... 


1406113|^^ 


55. . 


43,984^ 


43... 


. 1567496411^ 


56.. 


lOlttIM 


44... 


. 163615421^^ 


■ 


r 
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^. 


1. .. 


12500 


10.., 


265569 


2... 


30000 


11... 


1232555 


O. ■ • 


266880 


12.., 


220752 


4... 


49480 


13... 


1467648 


5, . . 


1310880 


14.., 


1891 


6. . . 


356 


IS.., 


4387 


f • a . 


6149 


16. i. 


27540 


O. . . 


30603 


17.., 


601128 


^. • . < 


3696 


18.., 


2505150 
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£x. 

Xt/« • • • 
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23. . 
21.. 

25. . 

26. . 

27. . 
28.'. 

29. . 

30. . 

31. . 

32. . 
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34. . 

35. . 

36.. 

37. . 

38. . 

39. . 
40... 
41.. 

42. . 

43. . 

44 



Ans. 

6832 

1498 8 
13917 

£ s. d. 

107 3 

54 19 7| 

101164 

42544 

283248 

69 

100408 

383096000 

21052 

23 

728 

86400; 604800; 

31536000 

267140 

2138494 

62961 

2627 

21956 
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3347 
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mil. yds. 

4366 1172 
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5567; 

ells Flem. qr. 
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• 
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4639 1 
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28840 
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65642f^ 
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5Q. . . . 633600 

57.... 44000000 
58. .•-. . 88 

yds. ft in. 

59.... 51 2fHI8 

mil. yds. ft. in. 

60 1 1333 2 3 



61. . . • 



62 



63. . . . 



64. . . . 



min. sec. 

8 20 

yrs. dys. hrs. 

8 13 8 

trks. dys. hrs. 

2 6 20 

com. yis. dys. 

219 65 
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COMPOUND ADDITION. 



£x. 



Ans. 





£ 


f. 


d. 


1 


140 


13 


11 


2 


144 


12 


n 


3 


294 


11 


H 


4 


342 


15 


H 


5 


746 





m 


6 


1032 


15 


lOf 


7 


904 


11 


6 


8 


200 


17 


2 


9 


351 





5 


10 


3545 


19 


0| 


11 


2831 


11 


H 


12 


2074 


15 


7 




tons. ewt. qr. 


lbs. 


xo, » • • 


5 18 


19 



cwt. qr. lbs. os. dr. 

14 115 4 5 

tons. cwt qn. 

15 3332 7 2 

lb. OS. dwt. gr. 

16. . • . 73 5 8 5 

tons. cwt. qr. lbs. 

17 7 17 15 

ac. ro. po. 

18 295 36 
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mil. tor, yds. 

19 221 2 135 

fur. yds. fl. in. 

20 3 24 12 

"wk. dys. hrs. nin. sec. 

21. . . • 1 6 21 38 59 

lbs. oz. dr. sc. 

22 125 3 J 

lbs. OS. dr. 8c. gr. 

23 6 10 5 12 

£. ells. qr. nails. 

24 291 3 

yds. qrs. nails. 

25. . . ♦ 395 3 3 

qrs. bsh. pks. 

26. , . . 326 3 

vrks. dys. hrs. mifl. 

27 266 3 17 4 

qrs. bsh. pk. gall. qts. 

28 5 2 12 

sol. yds. ft. in. 

29 341 6 1568 

leag. mil. fur. 

30 365 1 2 



COMPOUND MULTIPLICATION, 



83 



COMPOUND SUBTKACTION. 



Ex. 



AD8. 



£ 


9, 
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5 
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8 
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17 


9| 


11 


17 


6| 


249 


7 


H 


76 


12 


7| 
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15 
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i'* • • • 
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cwt qn. lbs. 

11 8 2 7 

Ibi. OS. dr. 

12 14 14 14 
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oz. dr. Bc. gr. 

13. . . .. 7 6 2 5 

lbs., ox. dr. BC. 

U. . . , 9 10 4 2 

nil. Air. po. 

15 87 5 24 

yds. qn. nails. 

16 185 ^ 3 

ac. ro.- po. 

17..., 191 3.35 

qrs. bash. pki. 

18 1733 3 3 

dys. hri. xnin. 

19. ... 99 1 " 42 

brs. min. sec. 

20 197 50 41 

so], yds. ft. ' in. 

21 885 13 1629 
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5 
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3 
6 
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3648 11 

11379 1 

16942 14 
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15 1 6 

2 13 2 7 

3 8 3 13 

4 11 3 8 
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12 7 

21 3 

34 3 

47 2 



yds. 
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36 
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tons. cwt. qn. lb. 

42 72 2 3 13 
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lb. OS. dwt. gr. 

44 103 1 19 9 

lb. OS. dr. so. gr. 

45 15 119 



ac. 



ro. po. 
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47 
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9059 1 2 



qrs. bsh. pks. 
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49 5 4 22 16 24 

yrt. wks. dys. hrs. min. 

50 12 28 4 12 39 
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n 


10 





18 

• 


Of 
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3 
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13 


63 


16 
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41... 
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5f 


14 
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3 


15. . . . 
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19 


13 
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20 
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4 


9 


8| 


4;«/. . . 1 
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13 
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23 
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mil. yds. 


ft in. 


24 


15 
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50 
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9 


25 
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n 




ton. cwt. qn. 
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26 


9 


8 


10| 


51. . . . 


1 17 3 


18 


27 
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H 




ac. ro. po. yds. ft. 


In. 


2St. . • . 


1 


15 


H 


52... 


1 1 : 


18 8 
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Ex 

53. • 
54.. 

55.. 
56. . 
57.. 
58. . 
59.. 
60.. 



. • 



An«. 
yds. qn. nails. 

12 2^ 

mon. wks. dys. brs. min. 

2 2 14 42 
28 
42 
35 
117 
29 
23 



Ex. 

61... 

62. . . 

63. • • 
64... 

65. , . 

66. • • 
67... 
68, • . 



1 



Ans. 

31 
63 

16 8 



cwt. qrs. 

23 2 



47 

lb. 

27 

& t. d. f 

2 3 1 + fj 
5 .3| 
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1. .. 

A. * . 
u* . « 

4... 

o. . • 
6. • • 
7.,. 

O. • 4 
Vt • . 

10... 

11... 

12... 
13. . . 
14... 



143 6 
68 7 6 

144 1 
57 16 
90 13 3 
98 4 
77 2 2 
54 19 6 
37 1 9 
51 9 lOJ 

198 13 7 

56 11 7 

11 4i 

6 5f 



Id* ... 

16. . . • 

X f . . . . 
lo. . • . 

i.i7. ... 

20. . . . 
/t\.. ... 

Aa. ... 
Ao. ... 

24. . . . 

ItD* ... 

26. . . . 

JjI . * • . 

28. « . . 



£ «. A 

26 14 9 

93 4 6 

24 11 

71 3 5\ 

24 8 Oi 

53 16 6^ 

20 1 5| 

80 1 9J 

49 13 4 

67 10 8\ 

18 8 0| 

46 1 1 

74 8 5\ 

128 10 lOf 
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Ex. 




Ans. 




Ex, 




Ans. 






£ 


«. 


d. 




£ 


«. 


d. 


^•/. • • • 


52 


8 


H 


59.. 


. . 271 


7 


Oi 


30 


78 


6 


3f 


60.. 


. . 419 


18 


H 


31 


121 


10 


10 


61.. 


. . 383 


11 


H 


32 


177 


19 


2 


62.. 


. . 2799 


13 


10 


OO, • • • 


56 


5 


8i 


63.. 


. . 1774 


3 


H 


34 


172 


15 


H 


64.. 


..2214 19 


n ' 


oo, . • • 


223 


12 


6k 


65.. 


. . 1130 


9 


Oi- 


36. . . . 


116 





H 


66.. 


. . 2590 


7 


10 


37 


156 


8 


n 


67.. 


. . 184 


9 


Oi. 


38. . . . 


221 


16 


^k 


68.. 


. . 186 


1 


H 


Oi/. ... 


103 


4 


5. 


69... 


. . 285 


8 


2 


40 


227 





1. 


70.. 


. . 282 


14 


n f. 


41. . ... 


248 


8 


8 


71... 


. . 273 


12 


10} + i 


42 


145 


15 





72.. 


. . 292 


12 


2J 


43 


243 


5 


8| 


73. . 


. . 1381 


10 





44 


199 


19 


4 


74.. 


. . 978 





. 


45 


160 


9 


Hi 


75... 


. . 2317 


13 


4 . 


46 


43 


7 





76... 


. . 2660 


13 


4 


47 


251 


1 


Oi 


77. . •. 


..4115 





. 


48 


179 


6 


6 


78.. 


. . 1433 


15 





49 


351 


6 


8 


79... 


..2162 





. 


50. . . . 


118 


4 


1 


80.. 


. . 512 


8 





51 


426 


13 


. 


81.. 


. . 374 


12 





52. . . . 


138 


9 


71 


82... 


. . 1539 


3 


4 


Oo, . • • 


259 


14 


Hi 


83... 


..1261 


3 


4 


54 


224 


19 


Oi 


84.. 


. . 446 








00, • • . 


203 


1 


8i 


85.. 


. . 321 


10 





5\j, . . . 


1099 


2 


10 


86... 


. . 616 


10 





57 


2084 


3 


3 


87. . 


. . 572 


18 





58 


369 


15 





88. , 


. 765 


8 






88 
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Ex. 




Ans. 




Ex. 




Ans. 






£ 


«. 


d. 




£ 


«. 


d. 


89. . 


. 236 


18 


4 


119. . 


. 149 


3 


6 


90.. 


. 298 


10 





120. . 


. 504 


8 


2 


91.. 


. 380 


11 





121. . 


. 106 


15 





92.. 


. 712 


19 





122.. 


. 428 17 


4 


93.. 


.2476 


4 





123.. 


. 364 


8 


9 


94.. 


.2326 


10 





124.. 


. 113 


8 


9 


95.. 


.1723 


1 





125.. 


. 313 


6 





96.. 


.3249 


13 


6 


126.. 


. 415 


4 


9 


97.. 


.2933 


4 





127.. 


. 433 


8 


4 


98.. 


.1423 


12 





128.. 


. 601 


7 


9 


99.. 


.2009 


14 





129.. 


. 324 


7 


4 


100.. 


. 328 


4 


11 


130.. 


. 392 


3 


10 


101.. 


.2675 


15 





131.. 


.1229 


19 


9 


102.. 


.1525 


3 





132.. 


.1512 


7 


9 


103.. 


. 745 


4 





133.. 


. 692 


10 


8 


104.. 


.2937 


12 





134.. 


.1615 


4 


2 


105.. 


.1104 


7 





135.. 


. 633 


U 


6 


106.. 


.4267 


5 





136.. 


.1202 


10 





107.. 


.3464 


6 





137.. 


. 272 


5 


9 


108.. 


.6928 


12 





138.. 


. 666 


10 


8 


109.. 


.2272 


10 





139.. 


. 521 


3 


1 


110.. 


.3408 


15 





140.. 


. 289 


17 


& 


111.. 


.2586 


12 





141.. 


.1005 


3 


6 


112. . 


.5172 








142. . 


. 454 


16 


6 


113.. 


.4378 


7 





143.. 


. 854 


12 


6 


114. . 


.7899 


1 





144.. 


.1001 


12 





115.. 


.3296 


14 





145.. 


.1954 


15 


10 


116.. 


.6504 


6 





146.. 


. 209 


18 


3 


117.. 


.5486 


5 





147.. 


. 630 


3 


3 


118.. 


.7921 


2 





148.. 


.1443 


15 
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Ex. 

149. . . 181 
150. . . 1166 

151. . . 1875 

152. . . 1132 

153. . . 2244 

154. . . 995 

155. . . 325 

156. . . 1725 

157. . . 890 

158. . . 1287 

159. . . 1448 
160.. .4236 
161. . 12678 

162. . 42306 

163. . . 5080 

164. . 19530 

165. . 29137 

166. 124817 

167. ..7266 

168. . 13449 

169. . 16870 
170. . 76736 

171. . 20746 

172. . 35142 

173. . 32311 
174. . . 5923 



Ans. 



a. 



6 8 

19 2 

19 1 

12 

2 9 

3. 8 



6 

10 

3 

4 



2 




6 
7 
3 
3 



. 8 6 

12 

15 
6 8 

16 8 
11 8 
10 

6 8 

14 3i 

1 4 

13 0- 
9 2 



3 
3 



17 8 

18 9 



E3C 

175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 

183. . . 

184. . . 

185. . . 

186. . . 

187. . . 

188. . . 

189. . . 

190. . . 

191. . . 

192. . . 

193. . . 

194. . . 

195. . , 

196. . . 
197. 
198. 
199. 



Ans. 
£ ». 

.7102 1 
. 7970 8 
. 9395 18 
. 6913 17 
14047 14 
85344 3 
45993 6 
12480 
. 70 14 
. 194 10 
. 143 13 
. 87 14 
. 75 18 
. 1070 15 

3 16 

4 10 
. 127 5 
. 236 2 
. 66 17 
. 20 14 

24 19 
. 47 
13510 17 
. 92 18 
. 272 4 



d. 

7i 
4 
6 
6 

9 

6| 
6 
6 



/. 



Of + A 

n 

iH + i 

5J + I 
H 
11 +J 

5i 4- i 
6 

11 
4| 



200. . . 5331 ^ 
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Ex. 
1. . 

2.. 

a.. 

4.. 
5.. 
6.. 

7.. 

8.. 
9.. 

10.. 
11.. 
12.. 

13.. 
14.. 

15.. 
16.. 
17.. 

4 

18.. 
19.. 
20.. 

21.. 
22.. 
23.. 



Ans. 
£ a. d. 

10 3 6 /. 
4G 9 Hi + tV 
1292 11 lOi 
9 10 
2 10 7| 
33 men. 

£ ». d. f. 

343 
650 

£ i. d. 

619 16 3 
202 6 3 
210 acres. 



64+1 



£ 



a. d. 



10 8 4 

92 yards, 
jg *. d. f. 
16 10 91 + i 

400 men. 

£12,500 



£ 



$. 



d. 



11 16 10 
160 yards. 
3072 bricks. 

£ ». d. 

301 17 6 
2400 12 6 /. 

9 1 n + H 



Ex. 

24... 

26... 
27... 
28. . . 

30. . . 
31... 

oZ. . . 

34... 

00, • • 

36. . . 
37... 

u8. • . 

o«/. . . 

40... 
41... 
42... 

43. . . 

44... 



Ans. 

65 yards* 

£ a. d. 

169 9 4i 
80 yards. 
20f days. 
208 quarters. 

hours. min. 

10 30 

£ a. d. 
5 9 

37 2 6 
1795 
16 3 
130 quarters. 

yds. qrs. na. 

25 2 IfJ 

£ ». d. 

6 17 6 

8 casks. 
£ «. d, /. 

8 12 li + 3V 

qrs. bush. pks. 

370 2 ^^ 

£ a. d, 

33 16 8 

97| men. 

49 oxen. 

£ *. d. /. 

5 12 9£. + ^V 

wks. day. 

57 1 
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Ex. 


Ans. ' 
ox. dr. 




Ex. 


Ans. 
tons. cwt. qrs. lbs. os. 


45. . . , 


9 7^ 




61.. 


..61 2 2 16 4j 


46. • . « 


204| days. 

hn. min. sec. 






£ s. d, 

568 6 3 


47. . . . 


1 30 52f 




62.. 


.. 367 10 0. /. 


48 


£ ». d, 

. 103 5 




63.. 


. , 64 10 5J + J 


49 

50. . . , 

51. . . . 


4085 6 9 
. 50 
, 425 2 6 




64.. 


mil. yds. 

.. 15 1389fij 

£ «. d, 

3 12 0-i- 


52 

53. . . 4 


, 156 M0| 
. 27 11 3 




65.. 


. . 450 ells Eng. 

£ », d. f. 


54... 


11-^ men. 




66., 


. . 682 14 8| + T^g 


55, . • , 
56. . . 


men. wk. 

6 1 
81 days. 




67.. 


15; 

£ M. d. 

18 2 6 


57. . . , 


24^ men. 






francs, centimer. 


58, . . 

59. . . 


£ s. d. f. 

• 1 14 3J + Hf 

yds. ft. 

833 1 


68.. 
69.. 


6461 70 

yds. qrt. 

1158 2i^ 




_ « ». A 






». rf. 


60. . . 


6 1 6 




70., 


6 9 



COMPOUND PROPORTION. 



1. . . . £161 
2. . . • 18 men. 




0. . • « 
6. . . . 


qrs. bush. pks. 

1234 5 1^? 
27f barrels. 


£ », d, 

3. . . . 6 18 6| 
4 989 13 5A + 




1 • . . • 
8. « • . 


30 horses. 

ac. ro. po. 

289 1 5f 



92 



▲mrmana 



Ex. 


AoL 


Ex. 


Ans. 


9* • • • 

10 


S t. d. f. 

31 1 4| + |J 

935 1 ^+^ 


16 

17. . . . 


43 weeks. 
168 sheep. 

lb. OI. 


11 

12 


mil. ydf. 

337 880 
1680 men. 


18 

19 


3 2t$t 
£2736 

saeki. lbs. 


Xo. . • . 

14 

lo. * • • 


£ ». d. f. 

311 9i + f 
5488 men. 
120 days. 


20 

21 

22 


6 201f 

195 lbs. 5oz 

13|4- men. 
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CHAPTER VL 
VULGAR FRACTIONS. 

LV. A Fraction is any part or parts of an integer 
or whole. 

The integer is also called an Unit. 

Suppose the unit to be one foot; tlien, since 12 inches 
make one foot, an inch is the twelfth part of a foot ; 
6 inches, the 6-twelftbs part of a foot, and so on ; which 

1 5 

are written r^, T;r» And as different numbers express- 

ing inches may be added together, and make a number 
equal to their sum ; or one set of inches may be subtracted 
from another set, and leave a remainder, which is a num- 
ber of inches ; or one set may be increased by any number 
of equal sets ; or one set may be separated into a number 
of equal sets ; so we see that fractional units may be 
treated" as ordinary units, and the rules of Addition, 
"Subtraction, Multiplication, and Division, may be applied 
to them, in the same way as units have been treated in 
the previous pages. 

LVI. A. Vulgar or Common Fraction is expressed by 
two numbers, one placed above the other, and a line is 
drawn between them. 

The upper number is called the Numerator, the lower 
number the Denominator. 

Thus in the fraction ^, or five-sevenths, 5 is the nume* 

rator, and 7 is the denominator^ and the fraction means 

B 



2 ABITHMETIC. 

that the unit has been divided into 7 parts, and 5 of those 

parts have been taken. 

A Proper Fraction is one whose numerator is less than 

2 7 
its denominator, as*^, — , 

An Improper Fraction is one whose numerator is not 

5 8 
less than its denominator, as -^9 z » 

A Compound Fr^^ction is a fraction of a fraction, as 
1.13.5 

2 ^^ 3' 4 ^^ 6- 

A Mixed Number consists of a whole number and a 
fraction, as 7 f, which signifies 7 integers and two fifths 
of an integer. 

A Complex Fraction is one that has a fraction or mixeS 

number in either or both its members, as f , —4, -—^, 

4 3| 5i 

Erery whole number may be expressed as a fraction 

4 
whose denominator is 1 ; thus 4 is -. . 

LVIL We have hitherto considered a simple fractioB 

as indicating by its denominator the number of parts into 

which the unit has been divided, and by the numerator, the 

number of those parts that are taken. But we may alse 

sny that the numerator is the number of units taken, and 

the denominator is the divisor of those units ; and then 

the fraction will express the number of times the deno^ 

minator is contained in the fractional or aubordinate 

units of the numerator. 

2 
Thus the fraotion -, if the unit be a foot, is 8 inehes; 

1 2 

for - of one foot is 4 inches, and r of afoot is 8 inches; 

2 1 1 

or we may say, « is - of 2 feet, or -• of 24 inches, or 

8 inches^ as. before. 

fience a fraction may be Considered as t3ke quotient, 
arising irom the division of the numerator by the deno- 
minator. 



YULGAB FBACTXONS. ^3 

LVIIL To multiply a fraction by an integer, multiply 
the numerator by the integer, and retain the denominator. 

3 12 

Thus — multiplied by 4, is —; for the integer being di- 
vided in 14 equal parts, the second fraction must contain 
4 times as many equal parts as the first ; and as the first 
fraction contains 3 of those equal parts^ the second fraction 
contains 12 of these equal parts. 

LIX. To divide a fraction by an integer, multiply 
the denominator by the integer, and retain the numerator. 

3 3 

Thus 2 divided by 2 is - ; for the unit being divided into 

twice as many parts in the latter case as in the former, 
each part of the latter is therefore half the magnitude of 
each part of the former, and as the number taken is the 
same, the latter fraction is half the former one. 

If the numerator be divisible by the integer, divide the 
numerator by it, and retain the denominator. Thus 

4 2 2 

- divided by 2 is -, for - obviously contains only half 

5 o o ^ 

the number of fractional units that - does. 



LX. If the numerator and denominator of a fraction 
be both multiplied and divided by the siUne number, its 
yalue is unaltered ; for if the numerator be multiplied by 
a number, the fraction is multiplied by that number; aoid 
if the denominator be multiplied by the same number, 
the fraction is divided by it ; and if a quantity be multi- 
plied and divided by the same number, its valve is. not 

2 8 80 

altered. Thus 5 * jg = Tlo' ^''^'^^' ^'^' """^ 
rator and denominator be divided by the same number, its 

value is not altered, for r^rrr =-— = -. ' 
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REDUCTION OF VULGAR FRACTIONS. 

LXI. Reduction of fractions is the method bj which 
they are changed from one denomination to another. 

To reduce a whole number to a fraction with a given 
denominator : — 

JRule, — Multiply the number by the given denominator, 
and the product will be the numerator of the fraction, 
the denominator being the given number. 

EXAMPLES. 

(1.) Reduce 5 to a fraction with denominator 6. 

This is — - — = -^ ; for 5 may be considered as a 
o 6 

fraction =s -^^ and if its numerator and denominator be 

both multiplied by 6, its value remains unaltered. 

(2.) Reduce 2, 5^ S, to fractions, with denominator 7. 

(3.) Reduce 15 and 81 to fractions, with denominator 11. 

(4."^ Reduce 18, 32, 41, 112, to fractions, with denomi- 
nator 21. 

LXII. To reduce a mixed number to tin improper 
fraction. 

JRule. — Multiply the integral part by the denominator 
of the fractional part, add the product to the numerator 
of the fraction, for a new numerator, and retain the deno- 
minator. 

EXAMPLES. 

(5.) Reduce 3 1^ to an improper fraction. 

By the Rule, 3 i =. ^— = ?^; for 3 = ^,and 

DO O 

therefore 3 f = ^ + | = ^^. 

o 5 o 

(6.) Reduce 12 -^ to an improner fraction. 
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fractions, 
improper fractions. 



(7.) Reduce o |, 14f, 21 ^, to improper 

(8.) Reduce 37 1, 17^, 29^, to improper fractions, 

(9.) Reduce 10 f^, 112^^, to improper fractions. 

(10.) Reduce 12 -^y 314 ^, to improper fractions. 

(11.) Reduce 360 4^, ^'i'^y *o improper fractions. 

(12.) Reduce 387 4hy 969 ^J, to improper fractions. 

LXIII. To reduce an improper fraction to a whole or 
mixed number : — 

Divide the numerator by the denominator, the quotient 
is the integral part, and make the remainder, if any, the 
numerator of the fractional. part, and the divisor its de- 
nominator. 



EXAMPLES. 

(13.) :^ = 6. . (14.) ^ = Si. 

(15.) Reduce^ and f to Huxed numbers. .. 

(16.) Reduce _ land -5^— to mixed numbers. 

(17.) Reduce and ooT" *^ mixed numbers. 

/^Q^ T» ^ 1^373 , 4076391 , . , , 
(18.) Reduce ^q and • to mixed numbers. 

. LXIY. To reduce a compound fraction to an equiva- 
lent simple fraction. 

Rule, — If any of the proposed quantities be integral or 
mixed numbers, reduce them to improper fractions. 

Then multiply all the numerators together for a new- 
numerator, and all the denominators together for a new- 
denominator. 

If the same factor or factors occur both in the nume- 
rator and in the denominator, cancel before multiplying. 
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EXAMPLES. 
2 4 

(19.) Beduce ^ of r to a simple fraction. 

^^^,2.4 2x4 8 
BytheRule,gofg = 3-^ = ^. 

_ 4 121 , 1 . 4 ... 1 12 4 
For-=3-^,and-of.w,ll = .of-=-; 

2 4 14 

and , *. r of = win be twice as great as - of r, that is, it 

will be = — • 

10 

3 5 
(20.) Reduce ^ of ^ of 2^^ to a simple fraction. 

3 i.5 r«i 3><5x7_5x7_35 
.-. i of 9 of 2* = 4^9^^ -4^^ -36* 

(21-.) Also ^ of I ; ?rf|; f <>{ ^^ oi '^^. 
(22.) Also, I of g of 1 ; ^ of 1 of If; 2^ of 3^. 
(23.) Also, § of I of i of ^; " of J-^ of 9|. 



THE GREATEST COMMON MEASURE. 

LXY. Wlien a number is contained an exact number 
of times in another number, the former is said to be a 
Measure of the latter. Thus 4 is said to be a measure of 
36, since it is contained 9 times in 36. 



GREATEST COMMON XEASURB. 7 

When a number will exactly divide eacti of two other 
numbers, ihe first is called a Gommoa Measure of the 
other twa 

Thus 4 is a common measure of 12 and 16 ; and it is 
called the Greatest Common Measure, when it is the 
greatest divisor of both numbers : thus, 8 is the greatest 
common measure of 24 and 32 ; for it is contained in 24 
3 times ; and in 32 4 times ; and 3 and 4 have no 
common divisor. 

Thus also, 4 is the greatest common measure of 12 
and 16. 

LX^^ To find th6 greatest common measure of two 
numbers. 

•I 

Mule. — Divide 4he greater number by the less, and the 
preceding dii^isor by the remainder, and so on, . con- 
tiatially, tiU nothipg. be left ; the last divisor is the 
greatest common measure. 

The proof of this Bule is given in Algebra. 

EXAMPLES. 

. (24.) Find the greatest common measure of 252 
and 364. 

252 ) 364 ( 1 
252 



U2)252<2 
224 



28) 112(4 
112 



.*. 28 is the greatest cc^nmon measure. 

Find the greatest com&ion measures of — 

(25.) 48 and 272 ; 192 and 576. 
(26.) 825 and 960; 1344 and 15da 
(27.) 5184 and 6012 ; 1408 and 1664. 
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(28.) 7631 and 26415 
(29.) 6441 and 10283 
(30.) 2125 and 11390 



42237 and 75582. 

3761034 and 1081. 

315911 and 350387. 



LXVII. To find the greatest common measure of 
three numbers. 

Rule. — To find the greatest common measure of three 
numbers : first find the G. C. M. of any two of the 
numbers, and then find the greatest common measure of 
that G. C. M. and of the third number ; it will be the 
G. C. M. of the three numbers. 

Ex. (31.) Find the G. C. M. of 18, 24 and 32, 
Then 6 is the G. C. M. of 18 and 24. 
And 2 is the G, C. M. of 6 and 32. 
.\ 2 is the G. C. M. of 18, 24 and 32. 

And 18 = 2x9; 24 = 2 x 12 j 32 = 2 X 16 1 

also 9, 12 and 16 have no common divisor. 

In a similar manner may the G. C. M. of 4 numbers 
be found. 

LXYllI. Find the G. C. M. of the numerators and 
denominators of the fractions — 



(32.) 
(33.) 
(34.) 
(35.) 



(examples.) 

4£ 192 825^ 1344 
272 * 576 ' 960 ' 1536 ' 
5184 1664 26415 42237 
6012* 1408* 7631 ' 75582 ' 
6441 3761034 2125 315911 
10283* 1081 * 11390' 350387 
1020^ 483^ 7631 8398 
1596 * 675 ' 26415 ' 29393 * 



LXIX. The least common multiple of two or more 
numbers. 



LEAST COMUOK MULTIPLE. 9 

A common multiple of two or more nambers is the 
number which is divisible by both the numbers. 

Thus, 36 is a common multiple of 9 and 4 : since it is 
divisible both by 9 and 4. 

The least common multiple of two or more numbers is 
the least number which is divisible by each of the 
numbers. 

Thus the least common multiple of 2, 3, 8, and 12, 
is 24 ; that being the least number which is divisible by 
each of the numbers 2, 3, 8, and 12. 

LXX. To find the least common multiple of two or 
more numbers. 

Rule, — ^Write the given numbers in a line, first omitting 
those which are factors of any of the others. 

Divide as many as possible by a number which measures 
more of the numbers than any other number will ; write 
the quotients and undivided numbers in a new line ; and 
continue the process, until no two quotients or undivided 
numbers have a common divisor. 

Then the continued product of the divisors, and of the 
numbers in the last line, will be the least common mul- 
tiple required. 

EXAMPLES. 

(36.) Find the least common multiple, or L. C. M. of 
o, 18, 9, 2, 16 : omit 9 and 2, which are contained in 18. 

2)5, 18, 16 

5, 9, 8 ' 

.-. 2 X 5 X 9 X 8 = 10 X 72 = 720, is the L. C. M. 

(37.) Find the L. C. M. of 8, 9, 6, 12, and 3. 

(38.) Find the L. C. M. of 4, 18, 12, and 8. 

(39.) Find the L. C. M. of 36, 42, 100, and 450. 

(40.) Find the L. C. M. of 36, 63, 84, and 28. 

(41.) Find the L. C. M. of 24, 32, 57, and 76. 

(42.) Find the L. C. M. of 2, 3, 4, 5, 6, 7, 8, 9, and 10. 

b3 
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LXXI. We maj also use the following Rale when the 
least common multiple of two high numbers is required : — 

Divide the product of the two numbers b7 their 
greatest common measure, the quotient is the L. C. M. : 
or what is the same thing, divide one of the numbers bj 
l&e G. 0. M. of the two^ multiply the quotient bj the 
other number, and the product is the L. C. M. 



EXAMPLES. 

(4a.) Find the L. C. M. of 126 and 144. 

126 ) 144 ( 1 
126 



18 ) 126 ( 7 
126 



126X144 ^ ^ ^ j^^ ^ j^g 

10 

(44.) Find the L. C. M. of 5187 and 5850. 
(45.) Find the L. C. M. of 6281 and 326041. 
(46.) Find the L. C. M. of 14186 and 13667. 

4 

LXXII. A fraction may be reduced to lower terms, 

when the numerator and denominator are both divisible by 

the same number. 

54 27 
Thus in; = it;; ; and the second fraction is in lower 
72 36 

terms than the first, and is derived from it by dividing 

both numerator and denominator by 2. 

LXXIIL A fraction is reduced to its lowest terms, by 
dividing both the numerator and the denomiaat(Mr by 
their greatest common measure. 

1702 
. JBap. (47.) Beduce Tggg to its lowest term. 
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1. — To find the greatest <!<HniDon meiisare:- 

1702 ) 1886 ( 1 
1702 



r 



18i ) 1702 ( 9 
1656 



46 ) 184 ( 4 
184 



.-. 46istheG. C. M. 

46 ) 1702 ( 37 46 ) 1886 ( 41 

138 184 



322 46 

322 * 46 



1702 _ 87 X 46 _37 
1886 "■ 41 X 46 "^41* 

« 

LXXIV. Reduce to their lowest terms tlie fractions— 

(examples.) . 

^ ^'^ 36' 24' 42' 54* 



(49.) 



(50.) 
(51.) 
{52.) 
(530 



56 40 45 36 ' 
63' 48' 70' 39* 

126 168 225^ 462 
144' 312' 675* 315* 

1848 1188 1029 441 
27720* 8316' 2250' 1323* 
1856 14186 49561 
4466' 13667* 2442641 * 
^5469 93208 11050 
359784' 13786* 85^' 
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8888 109375 



(54.) 
(55.) 



(56.) 



403596* 10000000* 

7631 , 42237 
26415* 755B2* 

100005 26664 



814175* 1210788* 



LXX V. To redace fractions with different denomina- 
tors into equivalent fractions with the same denominator : — 

First find the least common multiple of all the denomi- 
nators for the common denominator ; divide it bj each of 
the original denominators,, and multiply each numerator 
by the respective quotients for new numerators of the 
fractions required. 

7 5 

Ex. (57.) Reduce rr^ and — to fractions, having the 

\m lo 

same denominator* 

Here 36 is the least common multiple of 12 and 18. 

12 ) 36 ( 3 18 ) 36 ( 2 

36 36 






12 ■" 12 ^ 3 "■ 36 * ^ 
5^ _ ^ 2 _ 10 
18 "" 18 ^ 2 ■" 36 • 

Any number which is a multiple of 18 and 12 would 
have reduced these fractions to equivalent fractions with 
the same denominator; but the above method reduces 
them to fractions in their lowest terms, with the same 
denominator. 

Thus, since 72 is a multiple of 12 and 18, 

7 _ 42 5-20 

12 " 72* ^^ 18 "^ 72* 

LXXVL When the denominators of the fractions have 
no common measure, their least common multiple 19 their 
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product and we may use the following Bule. Multiply 
each numerator by all the denominators^ except its own, 
for a new numerator, and all the denominators together, 
for a common denominator. 

JEz. (68.) Reduce -, -, ~, ^, to fractions having the 

Jt O O 9 

to 

same denominator. 

1 _ 1 3x5x7 _ 105 
2""2 ^ 3x5x7"" 210' 

2 _ 2 2x5x7 _ 140 
3""3 ^2x5x7 "■ 210* 

3 _ 3 2x3x7 ^ 126 
5""5^2x3x7'^ 210* 

4 _ 4 2x3x5 _ 120 
7"^7^ 2X3X5"" 210* 

The above method shows the principle of the Rule, that 
the fractions are of the same value, though changed in 
form ; in practice we frequently work thus, 

1x3x5x7 = 105 
2x2x5x7 = 140. 
3X2X3X7 = 126^°^^ '^°^^**"«*> 
4x2x3x5 = 120 

2x3x5x7 = 210 new denominator; 

, 105 140 126 120 . . jr *• 

*"^210'2l0' ^' —, are the required fractions. 



LXXYIL Reduce the following fractions to others 
with a common denominator : — 

(examples.) 

5 7 2 3 

(59.) g and - • (60.) g.and -* 
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(61.) I «Hl ^. (62.) I »d |. 

(63.) g, 5, 5 and ^ . (64.) -, g. - and - . 

(65.) ig. 57 and g-^- (66.) -, - and — . 

^„^v 2 3 5 ^6 ,^„. 5 3 1 ,7 

(67.) ^. 3. J and _ . . (68.) -. -, - and -. 

^^„x S 8 11 13 ^17 
(69.)^, 9, 12' rs^^Ts- 

^^^. 20 21 7 ^ 1 
<^°->l9' 20' S""^95- 

LXXVin. By redudng two fractions to others haviBg 
the same denominator, their values may be compared. 

2 3 

Thus 5 and r , when reduqed to the same denominator, 

10 9 

f»ecome r-z and — ; and the fractions have the same 

relative value as 10 and 9 have. 

LXXIX. To reduce a fraction of one denomination 
to a fraction of another denomination, which shall have 
the same value : — 

First find what fraction the unit of the first denomination 
is of the unit of the second denomination, and multiply 
this fraction by the given fraction : the product reduced to 
its lowest terms is the fraction required. 

EXAMPLES. 

(71.) What fraction of 1/. is - of la? 

Since 20s. = IZ. .-. 1«. = -- of R 

3 * 8 1 3 • . 
-•• 5 °f ^'•=6'' 20 = 106°^^^ 
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(72.) What fraction of IdL is ^ of 1^? 

940 

II = 240<i .-. U = tir of u. 

4 . ^ , 4 240 960 
.-. ^ of 1/. = ^ X — = -y-. • 

Q 

(73.) What fraction of 5 lb. is - of 1 cwt ? 

1 cwt. = 1121b, = ^ of 1 lb. = iH of 51b. 

3 ^ , 3 112 336 ^ ,„ 

.-. -oflcwt.= - X — = — of51b. 

48 
(74.) What fraction of a mile is t^ of a yard ? 

49 J 

l-mile = 1760 yards .*. 1 yard = y-^ of 1 mile. 

48 ^_1? 1 ^ 16x3 _ 3 

••• 49 <>* a yard - 49 X 176Q 49 X 16 X 1 10 "" 5390' 

(75.) Reduce - of 1^. to the fraction of 1/. 

4 
(76.) Reduce c of 1«. to the fraction of a guinea. 

(77.) Reduce r of 8*» 4d. to the fraction of IZl 



8 
J 
12 



(78.) Reduce — of 17*. 2 id. to the fraction of 111 



2 2 

(79.) What fraction is 5 of 5$. of 4*. 6i ; and s of 

Id*, of a guinea ? 

3 2 4 

(80.) What fractions are c of 3s. 2^^» and ^ of 7 
of U of U ^ <J o 

(81.) Reduce 2| of 4«. lOeZ. ta the fraction of a 
moidore. 

(82.) Bedoee 4^ of a guinea to the fractMm of a 
8Q¥ercign» 
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7 
(83.) Reduce g of half-a-crown to the fraction of 6«. 

1 ** 

(84.) What fraction is - of 2s. 3i. of 10«. 6d. ; and ^ 

4 5 

of 19& llf^^of 12. 2a 4d.? 

2 
(85.) Reduce ? of 1 lb. to the fraction of a cwt. 

2 

(86.) Reduce r of a dwt. to the fraction of a lb. troy. 

(87.) What fraction is 4^ of a lb. avoirdupois of a 
lb. troy ? 

(88.) Reduce 2 furlongs, 8 poles, 18 yards to the frac- 
tion of ~ of a mile, 

3 
(89.) Reduce 5 drs. 1 scr. to the fraction of ~- of a lb. 

(90.) What fraction of a furlong is 7 yds. 2^ ft. ? 

3 

(91.) Reduce — of a month to the fraction of a day, 

5 
and r=^ of a week to the fraction of a year. 

(92.) A pendulum vibrates 6I4- times in a minute ; what 
ratio does the number of its vibrations in 24 hours bear to 
the number of seconds in the same time ? 

(93.) What fraction is 19^ 11|(2. of a guinea ? 

(94.) The Express of the Great Western travels 53 
miles in 55 minutes ; what fraction is that s^eed of that 
of the earth at the equator, which travels 25,000 miles in 
24 hours. 

(95.) What fraction is the height of the Great Pyramid, 
which is 477 feet, of the highest point of the Himalaya, 
which is 5 miles, 2 furlongs, 116 yards, 2^ feet high ? 

LXXX. To find the value of a fraction in terms of 
the known parts of its integer :— 

Multiply the numerator by the parts of the next lower 
denomination of the integer, and divide the product by the 
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denominator, and if anything remains, proceed in the 
same way as before ; the quotients placed in order will be 
the value required, 

EXAMPLES. 

(96.) Find the value of r of 1/. 

5 
20 

7)100 



l48.'-2s. 
12 

7)24 



3rf.— 3rf. 
4 

7)12 






Ans. 14«. 3ld. 4/ 



Or thu^ 



«. $. 9. 

5 ^ , 5 ^ 20 100 , , ^ 

7 7 17 ' 

#• d, dm d* 

2 , , 2-12 24 
-yOfl=y-X-=- =34; 

t 

^- /. /. /. 

3 r t 3 4 12 

;=0fl=rX -= — =14. 

7 7 1 7 . ^ 

.% J.n^. = 14«. Sid. \f. 
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<97.} Find the value of r^ of 1 cwt. 

3 ri * ^2 12 x'28 _.„ 

r-7 of 1 cwt. = — qrs. = — — = 241b. 

14 14 14 

4 
(98.) Find the value of - of a mile. 

^ of a mile = - X - of a furlong =5 -— = 6 1 furlongs ; 
5 5 1 0550' 

2 2 220 440 

- of a furlong = - X — yards = — = 88 yards. 

.'. Ans, = 6 furlongs 88 yards. 



Find the values of — 

2 5 

(99.) X of a crown and g of a shilling. 

5 7 

(100.) g of a moidore and ^ of 21 10s. 

(101.) i^ of II. and y of 7*. lO^d. 

2 3 179 

(102.) o ^^ 4 ^^ ^3*' '*^' *°^ 1008 ^^ * g^iaea.. 

13 29 

(103.) -7- of a moidore and ^;r of 1^. 
^ '^ 19 0O 

3 19 ^ 
(104.) -s of a lb. troy and ^^t? of a cwt. 

o ^o 

3 49 

(105.) T7: of a day and —- of a week. 
lU loO 

4 3 

(106.) r of a yard and ;^ of a mile. 

11 19 

(107.) -7- of a bushel and -^ of a peck. 



TULGAS FBACTIOKS. 19 

5 7 

(108.) - of an Eng. ell and -^ of a league, ' 

y lo 

199 4 

(109.) ^^ of a lb. tvoj and c of a lb. avoirdupois. 

9 5 4 

(110.) — of a cwt. and :; of -- of a ton. 
14 3 15 

7 79 

(111.) — of a lb. apoth. wt. and yi^ ^^ ^^^ d&js. 



LXXXI. To reduce a given quantity to the fraction 
of another given quantity :^ 

Reduce both to the same denomination ; and take the 
former for the numerator, and the latter for the denomi- 
nator ojT the required fraction. 

EXAMPLES. 

(112.) Reduce Ss. Ad. to the fraction of 10^. 6df. 
Ss, 4cd, = 100 pence, 10*. 6d, ^ 126 pence. 

•*• T75^ ^ *^® fraction required. 

Since — = — , the latter is the fraction in lowest terms. 
126 66 

What fractions are — 

(113.) S^d. of 2s. ; and 3^. 6d, of U Is. Sd. ? 

(114.) 6s. 4id. of 13«. ^. ; and 8& 5d. of a guinea ? 

(115.) 2 cwt. Iqr. 151b. of 5 cwt; and Iqr. 131b. 7 <w. 
of a ton ? 

(116.) 5hr. 48min. 24 sec of a day ; and Sdays 5hr. 
25 min. of a week ? 

(117.) 7oz. 4 dirt, of a lb. troy; and 145. Sd. of 
11 ISs. Ad.? 

(118.) Reduce 2 furlongs 8 poles 16 yards to the frac- 
tion of a league. 



20 ARITHMETIC. 



ADDITION OF FRACTIONS. 

LXXXIL Ride. — If the fractions have the same de- 
noiAinator, add the numerators together, and retain the 
denominator ; the fraction arising will be the sum 
required. 

But if the fractions have different denominators, reduce 
all the fractions to fractions with the same denominator ; 
and then take the sum of the numerators for a new nume- 
rator, and retain the common denominator ; the result will 
be the sum required. 

5 11 

(119.) Find the sum of -f- and ^r-. 

5 . 11 _. 5 + 11 _. 16 __ 2 
24 "*■ 24 "■ 24 "" 24 "" 3' 

2 7 

(120.) Find the sum of - and - . 

o o ^ 

2 _ 2 8 _ 16^ 

3 ~" 3 ^ 8 24* 

7 _ 7 3 ^ 21^ 

8 8 3 24' 

2.7 16 .21 37 



• \ 



3 "** 8 24"*" 24 24 



The reason of this Eule is obvious after what has been 
said previously. 

LXXXIIL If any of the quantities are mixed num- 
bers, take separately the sums of the integers and frac- 
tions, and add the two results together. 

JEx. (121.) Find the sum of 2 f and 5 f . 
24_1012_22^ 
3 "*■ 5 '" 15 "*■ 15 "" 15 ^' 

21 + 5^ = 2 + 5 + 1 + ^^ = 8^^. 



• * 



15 
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LXX](iy. Improper fractions should be reduced to 
mixed numbers, and complex fractions to simple ones, 
before the sum is taken. 

131 24- 

Ex. (122.) Find the sum of --- and -^. 

131 «9, .2i_ 11. 
14 - ^^4» 5 - 3Q. 

5 n ^ 75^ 77 152 76 



- > 



14 30 210 ' 210 210 105 



LXXXV. Find the values of— 

(examples.) 

(123.) \^\^\. (124.) \ + \^r\ 

(125.) 2- + i+l + B' (^26.)!+-. 

(^2^-> i + 6- + i^ + ^ + r2- 

a28'> 3 , 7 21 21 

^'^^•^ 10 + io + I36 + 190- 

/,«^v 40 , 41 42 

<^2^-) iT + 45 + ;5• 
(l30.) 2^+ 13t3j+ 15t^. 

(131.) 124 + 7^ + 3i|. 

(132.) 7+21+^+^-^.- 

(133.) rt of U + — of a guinea. 



(1S4.) |of agmiiea+ i of U + ? of a ahffliiig. 

4 
(135.) ^of acwt + 2f lb. + SJ^of anoz. 

(136.) 74^ weeks + of days + 4f horns. 

(137.) 14 <^ * gmnea + J^ ^ * crown + g of 

61: Sdl + f of IQf. 6dL 



SUBTRACTION OF FRACTIONS. 

LXXXVL Hide. — ^If the fraction have the same de- 
nominator, take the difference of the numerators, and pat 
nnder it the common denominator. But if the fractions 
have different denominators, reduce them to fractions with 
the same denominator; and then take the difference 
between the numerators, and put under it the common 
denominator ; the result will be the difference required. 

8 5 

£x. (138.) Find the diflference between — and — . 

£ ^ 5__ 8 — 5 _ 3 

11 "" 11 11 "■ W 

2 5 

(139.) Find the difference between ^ and --. * 

o lo 

3 "■ 3 ^ 13 39 ' 

13 13 3 39' 

2 __ 6 _26_15_]ll 
'*• 3 la "" 39 39 "" 39* 
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LXXXVII. EXAMPLES OP SUBTEACTION. 

7 2 4 7 

(140.) From 3 take - ; from -— take — , 

o 17 «J1 

(141.) From 6f take 34 ; from 13 i take 7|. 

41 39 

(142.) From 42^ take 24^3^; from ^ take ^* 

(143.) From 12/. 8jy. 104^. take HZ. 17*. 2|£f. 

(144.) What is the diflference between — of IZ. and -^ 

of a gainea? 

3 5 

(145.) Find the difference between ^ of an oz. and ^ 

o o 

of a pennyweight. 

3 

(146.) What is the difference between a of half-a- 

7 * 

guinea and ^ of a crown ? 

(147.) Which is greatest, —of IZL or -^ of a guinea? 

and lind the difference. '' 

(148.) Find the difference between — of a league and 

— of a mile. 
10 

(149.) Required the difference between 7^ of aewt. 

and 2qrs. 17 4 lb. 



MULTIPLICATION OF FRACTIONS. 

LXXXYIII. Mule, — Multiply the numerators of the 
fractions for a new numerator, and the denomiBatora for a 
new denominator ; the result is the product rei|uired. ^ 

Ex. (150.) Multipfy I by ^. , , 
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By the rule g X ,5? = gi • 

2 4 . 
For multiplying 5 by c is the same thing as multiply- 
ing the fraction by the integer 4, and dividing it by the 

2 

integer 7 ; now, as we have seen, to multiply - by 4, we 

o 

2 

multiply the numerator by 4 : and to divide - by 7, we 

o 

multiply the denominator by 7 ; both of which operations 

are performed at once by the rule given above. 

Observe to cancel those factors which are common both 

to the numerators and denominators. 

Ex. (151.) Find the product of ?, 3i,2|, and |of J. 

13 5 

First, 31= -^; and2i= -. 

Then, 

2 13 5 4 Y _ 13 X 7 _ 91 _ ,_ . 
-X-XgXgXg- -^^^ - g _ 10^. 



LXXXIX. EXAMPLES OP UTTLTIPUCATIOir. 

Find the product of — 

(152.) ^ by 1; and ^ by 74. 

/,,„s 14 , 9 , 16 . 35 

<^^^-> 15 ^y 10'''°'^ 21 ''^ 24- 

(154.) i^byX.andloft5y2iof3. 

(155.) \, |,2iand4^V. 
(156.)^. li, g.g^dli. 
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/i<T\ 8 7 .'! 11 ,38. 

8 26 

(158.) I'i, 2f, p^and^. 

(159.) 14, |, |, 9 and 6 1. 

(160.) Multiply 12/. 19*. lOd. by 5|. 
(161.) Multiply 216/. I7s. 8|rf. by 23-^. 
(162.) Multiply 47 cwt. 2 qrs. 84 lb. by 17 1. 



DIVISION OF FEACTIONS- 

Hule, — Invert the divisor, and proceed as in Multipli- 
cation. 

Ex. (163.) Divide l^jt ^ 

,-,2.5 2^7 14 
.-. byRule,5^^ = 5X -=:^^^ 

or we may reduce the fraction to a common denominator, 

and find the quotient of the numerator of the dividend, 

by that of the divisor ; which will be the result required : 

. 2 14 ^ 5 15 
thus, since - := - and ^ = ^^^ • 

2 5 _ 14 

•'• 3 ' 7 "" 15 • 

But the Kule may be thus shown to be true : 

..25 .2 

To divide « by ;: we may first divide - by 5, which is 

: but the divisor is 7 times too large, and we must 



15 

therefore. multiply this result by 7, to obtain the true 

14 

result, which is .*. -^ . 

lo 
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(164.) Divide 2^by 7|. 

_ 13 _ 23 __ 13 3 _ 39 
^ *• '^^ "" 5 • 3 "" T ^ 2^ ~ 115 

24 7 2 14 

(165.) Divide ^ by - of - or by — . 

2o o 5 lo 

24 _^ 14 _ 24 15 _ 12 3 _ 36 

62 ' 15 "" 25 ^ n *" 5" ^ 7 ■" 35 ■ 



XC. EXAMPLES. 

Find the quotient cf — 

(166.) g by 31 ; and 3} by 9|. • 

(167.) 5i by ^ ; and A by 4f 

(168.) 100 by 7| ; and 10^ by |. 

21 14 
(169.)^by j^;^nd2^^by4^. 

(170 ) Divide 512/. la?. 6d. by 5|. 

5 7 

(171.) Divide — of a guinea by — of IL 

iz lo 

(172.) Divide 23 miles 4 furlongs 120 yards by 3|. 

(173.) Divide 18cwt. 3qrs. 14^ lb. by 7^. 

(174.) Divide 27/. I3s. 4y. by 2/. 3*. 4|(f. if. 

7 9 

(175.) Divide g of R by ~- of a moidore. 

(176.) Divide i of -^ of 2*. &/. by 2^. 

(177.) Divide I of i^ of 10*. Sd. by I of 2} of 5*. 
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RULE OF THREE IN FRACTIONS. 

XCI. The question is stated as in the ordinary Rule 
of Three ; all the terms are reduced to fractions, or are 
put under a fractional form. 

Mule, — Having stated the question, invert the firsf 
term (or divisor), and multiply it by the product of th( 
second and third terms ; the total product will ^be the 
answer. 

EXAMPLES. 

(178.) If - of a cwt. cost 4^1., what will 4|Ib. cost f 
S f , 5 „„ 5X14 70 

g of CWt. = 5 X 112 = -y- = -J- . 

At 43 ,, 9 , 

lb. lb. £ 

70 9 43 

^-^— . ^ . . ^^^ 

T • 2 • • 9"- 



M. 



1 9 43 43 43 ^^ 43 •• 

. - 70 ^ 2 ^ 1^ 140 140 ^ 7 ^ 

And 6^ sK 69. l^. ss: 6<. 1^ ^cL 

(179.) If I of a yard cost j- of 1/., what will — ' of 
an English ell cost ? 

Q 5 

(180.) If ~ of a ship cost 273Z. 2s, Sd., what is ^ 
of it worth ? 

(181.) If the fare to Exeter by rail be 44«. 6rf., and 
30*. 6d. for the first and second class passengers, how 
much is that per mile, the distance being 193| miles ? 

c2 
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o 

(182.) If ^ of an estate be worth 400/., what is the 

value of — of the same ? 

48 

(183.) If 26f yards of doth cost 4/. 8s. 6|A, what is 
the price of 1| yard ? 

4 

(184.) If Ye ^^ * guinea buy 2| yards of cloth, how 
15 

much will — of a 1 /. buy ? 

(185.) If the penny loaf weigh 6^^^ of an oz. when 

wheat is 4s, 6d, per bushel, what will be the weight when 
it is 7s, 6d, ? 

(186.) If when the days are 14f lionrs long, a man can 
do a certain work in 41-^ days, bow long will it take him 
to do the same work when the days are 9-^^ hours long ? 

(187.) A man left ~ of his estate to his eldest son, who 

11 ^ 

sold — of his share for 1200/., what was the value of the 

whole estate ? 

(188.) What will be the cost of 4 chests of tea, eacli 
weighing 831b. 6^oz., at 4s. 6^. per lb. ? 

(189.) If 7^cwt. of sugar cost 22y\/., what will be the 
value of 3-iVcwt. ? 

(190.) A silver cup weighs lib. 8^oz. ; what is its 
value when 12 spoons weighing 31b. O^oz. cost 14/. ? 



CHAPTER VIL 



DECIMAL FRACTIONS. 



XCII. Decimal Fractions are those which have for 
their denominators either ten^ or products of ten hj suc- 
cessive tens, as 100, 1,000, 10,000, &c. 

3 7 41 
Thus y^, -^, j^, are Decimal Fractions. 

Instead, however, of writing these quantities in a frac- 
tional form, it has been agreed to put, 

.3forA, .07for4,and.041for.iL; 

and these substituted numbers are called Decimals f in. 
which we observe that the number of figures in the 
decimal is equal to the number of cyphers in the denomi- 
nator of the equivalent fraction ; and where the number 
of significant figures is too few, a cypher or cyphers must 
be supplied between the full stop (.), called the decimal 
point, and the first significant figui'^. 

XCII I. The reason of this method of expressing deci- 
mal fractions is apparent from the nature of the decimal 
notation. 

For, if we take any number of ordinary arithmetic, as 
67835, we see that every figure diminishes in local value 
as we go from the left to the right ; thus the left-hand 5 
represents fifty thousand, 7 but seven thousand, 8, eight 
hundred, 3, thirty, and the extreme 5 on the right-hand 
but five units ; beyond this ordinary arithmetic does not 
proceed ; but if in addition to the number just taken as 
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an examplf", we had to express 3 tenths, 4 hundredths, and 
8 thousandths, it is clear that so long as we have some 
method of showing to the arithmetician that the division 
by 10 goes on beyond the' unit 5 of 57835, there is no 
reason why 348 should not express 3 tenths, 4 hundredths, 
and 8 thousandths. The sole difficulty is to make a sig- 
nificant distinction between it and the integral part of the 
number; and this is effected by the decimal point (.); and 
thus we write for 

3 4 8 

57835 +—+--- + 



10 ' 100 ' 1000 
the simpler form 57835.348. 

^^^. ^ , ,34 8 

XCIV. VVe may also see that -- + — + 



lO 100 1000 

may, by the definition of a decimal, be represented by 
.348 ; for, reducing the three fractions to a single fraction^ 
yrith a common denominator, 

3 _ JOO j4 _40_ 

smce — — j^jj ; ^^^ — j^^-^ ; 

3 4 8 300 + 40 + 8 348 

• • 10 100 ^ 1000 1000 1000 



XCV. Hence we see that .4 stands for 4 tenths, 
.04 for 4 hundredths, .004 for 4 thousandths ; for 

4 ^, 4 4 ^., 

•^ = Io'-^^ = ro+ioo = u5o'^^^^^ 

^^.0 4 4 

.004 = — + -— + 



10 ' 100 • 1000 1000 

AJm^ conversely, any deeimal may be expressed by 
means of » vulgar fraetion* 

2* 3 7 2ST 
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XCVI. If cyphers be added to tbe right-hand of the 
decimal, the value of the decimal is unaltered ; for .5, 

.50, .500, &c. are the same as -- , — ^ , -—-- , &c. each 

I iu lui) 1000 

of which is equal to r . 

But if cyphers be placed to the left-hand of the decimal, 
between it and the decimal point, they decrease its value 
in a tenfold degree ; thus, .5, .05, .HOo, &c. are 5 tenths, 
5 hundredths, 5 thousandths, &c. 

XCVII. Every time a decimal is multiplied by 10, 
the decimal point is removed one plaje to the right, by 100 
two places, by 1000 three places, &c. ; the number of 
cyphers In the multiplier being equal to the number of 
places the decimal point is moved. 

Thus 53.37 X 10 = -— f X 10 = — = 533.7. 

lUU x\j 

2014 2014 

And 2.014 X 100 = j^ x 100= -- = 201.4. 

XCVIII. Similarly, if a decimal be divided by 10, 100, 
or 1000, the decimal point is removed equally to the 
left-hand. 

jcQo 1*182 

Thus 15.82 ^ by 10 = ^ -f-lO = j^j^ = l.i582. 

And 11.63 ^ 100 = ^-^ 100= S= .1163. 

Cyphers must be supplied if places be wanted, thus, 

218 218 

21.8 ^ 1000 = — - lOaO = 10^ = .0218. 



ADDITION OF DECIMALS. 

XCIX. iZifJ^.— First reduce all tbe decimate to ike 
same denoroinalors, by adding, if necessary, cyphers to 
the right of the decimals. Then place the nun»bei» under 
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each other, so that the decimal points shall be in the same 
vertical line. Then add as in whole numbers, placing the 
decimal point of the sum directly under. 

Ex. (1.) Find the sum of 37.25, 18.213, 4.04, and 13. 



First Method. 


Usual Method. 


37.250 


37.25 


18.213 


18.213 


4.040 


4.04 


13.000 


13. 


72.503 


72.503 



The cyphers are added to make the decimals in each 
number equal to the three decimal places in the Second 
number. The reason of the rule is obviously this, — ^we 
cannot add frnctions together until the denominators are 
all made equal. In practice the addition of cyphers to 
the decimals is commonly dispensed with, as in the second 
method. 

EXAMPLES. 

Find the sum of — 

(2.) 17.21, 18.4, 56.1 and 3.29. 

(3.) 2.003, 41.01, 94.7 and 45.601. 

(4 ) .002, 4.0013, 17.25 and 26.009. 

(5.) 267, 54.3007, 1.82 and 825.75301. 

(6.) 15.036, .00271, 1.0768 and .540545. 



SUBTRACTION OF DECIMALS. 

C. Rule, — Place the less number under the greater, 
the decimal points being in the same vertical line. If the 
number of decimal places be not the same in each, add 
cyphers to the deficient one, then subtract as in ordinary 
subtraction. 
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Ex, (7.) Find the difference between 815.71 and 27.415. 

815.710 
27.415 



788.295 



We may, as it is said in addition, dispense with the 
cypher, taking care to subtract as if it were present, thus, 

815.71 
27.415 



788.295 





EXAMPLES* 


Find the difference between — 


(8.) 


47.813 and 23.419. 


(9.) 


6213.25 and 433.0067. 


(10.) 


747.823 and 477.3284, 


(11.) 


4.0014 and .40014. 


(12.) 


101.0101 and 1.010101. 



MULTIPLICATION OF DECIMALS. 

CI. Rule, — Multiply the factors as in whole numbers, 
and point off as many decimals in the product as there 
are in the multiplier and multiplicand together. 

If the product should not contain a sufficient number 
of figures, the defect must be supplied by cyphers, placed 
to the left of the product, and between it and the decimal 
point. 
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Ex, (13.) Find tlie product of 4.12 and 5.7. 

4.12 

5.7 



28H4 
2060 

23.484 



Three dt»cima1s in the prod net, «ince tliere are two in 
the multiplicand, and one in tke multiplier. 

Ex, (14.) Find the product of .102 and .7. 

.102 

.7 

.0714 

In this example the actual product of the numbers is 
714, but as, hy the Rule, there must be 4 decimals, a 
cjpiier is placed to the left of 7, and the decimal point 
placed before it. 



CII. We proceed to explain the renson of the Bole. 

4.12 = 4 - — ; = -— - ; and 5.7 = 5 — ^ = ,— . 
\U0 lOU* 10 lo 

v. 4.12 X 5.7 = — X - = -j^^ = 

23 + ,— = 23.484. 
Agam.l02=^^;and.7= -. 

1AO *7 -— * .^ f\^tA 

.\ .lOJ X .7 = -j^^ X Q — j^^ — .0714. 
And the same kind of proof may be used in all cases. 
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EXAMPLES. 

Find the product of — 

(15.) 27.321 by 7.141. (16.) 41.85 bj 4.185. 
(17.) .02345 by .0254. (18.) 1.0101 by 101.01. 
(19.) 2.0104 by .0002. (20.) .38462 by .00484. 

Find the continued product of — 
(21.) 1.21, 1.1, .013 and .121. 
(22.) 1.001, 400.4, .01 and .003. 



DIVISION OF DECIMALS. 

Cni. Mule. — I>iTide as in whole numbers : but first 
make the divisor an integer, by removing the decimal of 
the dividend as many places to the right ns there are 
decimals in the divisor. The quotient will contain aa 
many decimals as there are in the dividend. 

Ex. (23.) Divide 16.0325 by 2.75. 

Kemove the decimal point in both divisor and dividend 
two places to the right, to make the divisor a whole 
number, which is the same thing as multiplying both by 
100, and does not affect the value of the quotient. 

275) 1603.25(5.83 
1375 



2282 
2200 



925 

82J^ I 

..I- I 



Since the dtrisor is a whole number, and i^nee the 
product of the divisor and quotient must, by the rule fur 
multiplication, contain as many decimals as there are in 
the dividend, the nnmbw of decimals in the quotient must 
equal the number in the dividend 
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Note. — If cyphers be added to the right of the dividend, 
these must be considered as decimals, in determining the 
position of the decimal point in the quotient. 

Ex. (24.) Divide 8.2 by .0041. 

8.2 = 8.2000. 

Hence removing the decimal point 4 places, the divisor 
becomes 41, the dividend 82000. 

41 ) 82000 ( 2000 = quotient 
82 



000 



Ex, {25*) Divide .21 by Ic; add cyphers to the right. 

17 ) .2100000 ( .0123529 
17 



40 
34 



60 
51 

90 
S5 - 

50 
34 



160 
153 



The number of decimals in the dividend, including 5 
cyphers, being 7 ; and there being only 6 significant 
figures in the quotient, a cypher is placed between them 
and the decimal point, in order that there may be 7 
decimals in the quotient* 
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There is another Bule for Division commonly made 
use of, which renders the change of the divisor unneces- 
sary; it is this : — 

Divide as in whole numbers, and point off from the 
quotient as many decimals as the number in the dividend 
exceeds the number in the divisor. 

Should the number of decimals in the dividend be less 
than those in the divisor, cyphers must be added to the 
right of the dividend, at least as many as will make the 
number of the decimals of the dividend equal to the 
number in the divisor. 

Ex. (401.) Divide 17.084697 by .024. 

.024)17.084597(711.858 
168 



28 
24 



44 
24 



205 
192 

139 
120 



197 
192 



Here there are 6 decimals in the dividend, and 3 in 
the divisor, the quotient must contain 3, and the decimal 
point is placed between the 3d and 4th figure of the 
quotient 

Again, divide 14 by .7854. 

Here it is necessary to add 4 cyphers to the right of 
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the dividend ; any more will give decimal places in the 
quotient : we shall add two cyphers. 

.7854 ) 14.000000 ( 17.82 
7854 



61460 
54978 

.64820 
62832 

19880 
15708 

4172 

The division may be continued by the addition of 
cyphers to the dividend. 

EXAMPLES. 

(402.) Divide 12.78345 by 41. 
(403.) Divide 237.826 by .0232. 
(404.) Divide .872583 by .6734. 
(405.) Divide 52.81 by .05281. 
(406.) Divide 23 by .01303. 

(407.) Divide 1.0157 by 47.032. 
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REDUCTION OF VULGAR FRACTIONS 

TO DECIMALS. 

3 

CIY. As an instance, let the fraction -: be reduced to 

4 

a decimal. Write down 3 as a dividend, and 4 for a 
divisor, and add cyphers to the dividend, placing a decimal 
point between th^ and 3 ; the quotient will in this case 
be the decimal, and the number of places in it will equal 
the number of cyphers made use of. 

4 ) 3.00 „ 

.75 •• 4^-^^- 



3 _ 30 _ 300 _ J_ 300 _ 75 _ ^ 

*'''' 4 "■ 40 "■ 400' "■ 100 ^ 4 "• 100 "" 

7 
JEx. (26.) Reduce rr^ to a decimal. 

128 ) 7.0000000 ( .0546875 
640 



600 
512 



880 
768 

1120 
1024 

960 
896 



640 
640 



In this example 7 cyphers being required for the 
divisor, a cypher is placed to the left of the quotient, 
to make up the proper number of decimals. 
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CV. When a fraction, as ^ , can be expreaaed hj a 

decimal fraction, as r-jr, or by a deennal .75, tlie decimal 

is called a finite decimal ; but in many cases the divisor 
does not terminate, but, after a certain nunaber of times, 
the figures of the quotient recur ; such decimals are called 
Recurring or Circulating Decimals, and the part which is 
repeated is called the Period or Repetend. 

. As an example, reduce r to a decimal. 

7 ) 3.000000 



.428571428571 



After six divisions the first dividend recurs, and con- 
eequentlj, the next six divisions will give the same figures 
as the former six, and the work can never cease. Instead 
of repeating the quotient, two dote are placed, one above 
the first, and the other iiboye the last figure of the period; 
thus we write in such a case, 

3 

- = .428571. 

7 

CVI. We may reduce this fraction in another way, 
which will show its connexion with its decimal more 
completely than by the foregoing practical method. 

3_30_J_30_J_ y ^\_4.._? 
7 "" 70 "■ 10 7 "" 10 ^ V "^ 7/ "^ 70* 

70 700 100 - 7 " 100 V "^ 7/ • "^ 700* 
6 1 60 1 X. . 4\ 4 



X -. 



= i^o-(« + ?) = -««« + 



TOO "" 1000 7 "" 1000' \ ^ 7/ " ^ 7000' 

_i--_L_ i^-._L. /5 + ?\- 

7000- " 10000 • 7 "" 10000' V ^ 7/ "" 
''^' + 70500 ^ 
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5 


1 


50 

7 " 


1 


70000 ■" 


' 10€!H)0- 


looooo • 


00007 -f 


1 






700000 ' 




1 


1 


10 
• 7 " 


1 


700000 


"■ lOOOOOO 


■ 1000000 


000001 4- 


3 

> 

rrf\r\r\f\r\f\ 9 







• (' + f) = 



3 



.(!+) = 



whence hy performing the additions : 
? = .428571 + ^ ^ 



7 "* lOOOOOO 7 

= .428571 + .000000428571 + 

= .428571428571 + 



= .428571. 



CVIL To reduce a given quantity to the decimal of 
another given quantitj. 

Bed uce 'both quantities to the same denomination, then 
the fraction, which has the former quantitj for its nume- 
rator, and the latter for its denominator, reduced to a 
decimal, will give the required result. 



EXAMPLES. 

(27.) Wiiat' decimal of Ts. 6d. is 5*. 3^. ? 

5s. 3d. _ 63 __ 7 _ 
7^. 6d. "■ 90 "^ 10 " •"• 

(28.) Redaee I8i9. 4^d. t^ the decimal of IL 
The same nethod applies to this example ; but we 
more commonly proceed as follows : — 
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4)2/ We first write down the 2 far- 

-o \ 4 - things, and reduce them to the 

^ decimal of Id.; next we reduce 

20 ) 18.375 4^^. or 4d. .5 to the decimal of 

• Is. ; and finally reduce 185. .375 

'^^^^^ to the decimal of 1/. 

45 45 

For Id. is .5 of Id.; and 4i = ^.5 = j^of le?. = -j^ of I5. 

18375 . , 18375 . ,, 

= .375 ; and 18*. .375 = j^^ of Is. = ^^^ of IZ. 

= .91825Z. 

(29.) Reduce 2qrs. 12 lbs. to the decimal of 1 cwt. 
Here we must divide 12 by 28, or, striking out the 
common factor 4, divide 3 by 7. 

7)3. 



4 ) 2.4285714 
.6071428 



Here the decimal may be carried on as far as we 
please. 

(30.) Reduce lOs. 6d. and I2s. 5d. to decimals of IZ. 
(31.) Reduce 17«. 10|d and 4s. S^d. to decimals of 11 
(32.) Reduce 19*. 10|rf. and 17*. 4|d. to decimals of H. 
(33.) Reduce 21. 4s. 8^.. to the decimal of 51 

4)2. 

12 ) 8.5 



20 ) 4.7083333 
5 ) 2.23541666 
.44708333 



(34.) Reduce IZ. to the decimal of one guinea. 
(35.) Reduce 2s. Sd. and 7*. 6d. to the decimal of a 
guinea. 
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(36.) Reduce 2 qrs. 17 lb. and 1 qr. 21 lb, to the decimal 
of 1 cwt. 

(37.) Reduce 2 qrs. Snails to the decimal of a yard. 

(38.) Reduce 2 17 yds. 2 feet 9 inches to the decimal of 
a mile. 

(39.) Reduce 18 hours 12 minutes to the decimal of a 
day. 

(40.) Reduce 8 wks. 5 days to the decimal of a year. 

(4L) Reduce 8 oz. 14 dwts. 16 grs, to the decimal 
of 1 lb. 

(42.) Reduce 6 bushels 2 pecks to the decimal of a 
quarter. 

(43.) Reduce 2/. 125. 6d. to the decimal of 3Z. 10*. 

(44.) Reduce 5 hours 48 min. 48 sec. to the decimal of 
a tiny. 

(4.). ) Reduce 8 cwt. 2 qrs. 16 lb. to the decimal of a ton. 

(46.) Reduce 2 roods 27 poles to the decimal of an acre. 

CVIII. To find the value of a decimal of one deno- 
mination in terms of the known parts of its integer. 
This is a repetition of the Rule in art. Ixxix. 

Mule. — Multiply the decimal by the parts of the next 
lower denomination of the integer ; the integer of this 
product will be the first quotient : multiply the decimal 
part by the next lower parts of the integer, and the- 
integral part of the product will be the second quotient; 
and so proceed till all the multipliers are exhausted. 

EXAKPLES. 

(47.) Find the value of .27435 of 1/. 

.27435^. 
20 



5,48700.*. 
12 

5,84400^. 
4 



3.376/: Ans. Ss. d^d. .376 
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Find tlie Tidiie ot — 

(48.) S2o8. aod M229L 

(49.) .6722 cwt and .475 of a temr 

(50.) .478 of 2L and .578342 of lOs: 

(51.) .768 of a mile and .472 of a league. 

(52.) .9125 of a guinea and .75 of 2/. 10& 

(33.) .4783259^. and 2.7834/. 

(54.) .4758 of a week and .6854 of a daj. 

(55.) .4832 of an acre and 3.4562 of a yard. 



RECURRING DECIMALS. 

CIX. To find the Tulgar fraction which is eqaal to 
the recurring decimal. 

Although recurring decimals arise from fractions whose 
denominators are very different from each other, jet they 
may be all reduced to those M'hieh have either 9, 99, 
or 999, or numbers whose sole digit is 9^ for their de- 
nominators. 

1 

Thus, since ^ =.1111... =1. 

1 
.•. .111. .. or .1 =5. 

2 

So also .222... or .5. = ^. 

3 
.333 ... or .^ =s ^. 

4 
.444 ... or .4 = 5 . 

&c. 

8 
•8(88 . . . or .8 = q . 
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1 - 

Again ; since ^ = .010101 . . . := .6i 
.-. .010101... dr .hi = ~. 

and .070707... or .07 == — . 

99 

.434343... or .43 = ^. 
Also since ^^^ = .001001001... = .001. 
.-. .001001001... or .OOi = — . 

.-. .057057... or .057 = ^'^ 



and .234234 ... or ,234 = 



999 • 

234 

999' 



ex. In the same manner we maj proceed with higher 
numbers, but enough has been done to establish the fol- 
lowing Rule. 

Sule, — Every recurring decimal may be replaced by a 
vulgar fraction, of which the numerator is the recurring 
part, and the denominator a number with the digit 9 
repeated as often as there are places of figures^ ul the 
recurring part. 

Ux. (56») Find the vulgar fraction conresponding to J27, 

CI . 27 3 

fraction = — =s= =-^ .. 
99 11 

(57.) Find the vulgar hacti&a corresponding to 

.4285T1. 

• - ^28571 _ 47619 15873 _ 

Fraction - ^^gg^g — jum — 37037 — 

5291 X 3 _ 3 
5291 X 7 " 7* 
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Ex, (58.) Find the vulgar fraction equivalent to 
.076923. 

76923 8547 2849 407 1 



Fraction = 



999999 " mill "" 37037 "^ 5291 " 13' 



CXI. Sometimes tlie recurring decimal is composed 
partly of figures which do not recur; and these are 
succeeded by a recurring period. An example or two 
will show how these cases ought to be treated. 

JEx, (59.) Find the fraction corresponding to .5444 
or .54. 

Multiply by 10 to remove the non-recurring part to 
the left of the decimal point, and divide by 10 also, to 
keep the decimal of the same value as before. 



49 
90 



Then .54 =; - (5.4) = j-^ (5 + 5) = j-^ -^ =, 

Ex. (60.) Find the value of .352727 = .3527*. 
Here we must multiply and divide by 100. 

Then .3527 = ^J-^ (35.27) = jL (35 + ^-J) = 

1 /35 . 3 X ^ 388 _ 97 

loo • V^ ■*■ n/ ■" TTOO "" 275 • 

A similar method applies to all cases, observing that if 
the non-recurring part consist of one figure, we multiply 
and divide by 10, if of two figures we multiply and 
divide by 100, if of three figures, by 1000, and so on ; the 
cyphers of the multiplier and divisor being equal in num- 
ber to the number of figures in the non-recurring part, 

Ex. (61.) Find the value of .^SQl or .6/. 

% 2 ' 2 

.6 = r = ^, and ,6/. = 5 of 1/. = 13*. 46?. 

\J 6 6 



CONTRACTED MULTIPLICATION. 



45 



(62.) Find the value of .431 of a cwt. 

.431 = -(4 + ^^-) = -, 

427 427 

and — of a cwt. = ^^^ x 1121b. = 481b. 



152 







EXAMPLES. 




Find the fractions < 


corresponding to the decimals— 


(63.) 


.131313. 


(64.) 


.424242. 


(65.) 


•090909. 


> (66.) 


.321321321. 


(67.) 


.142857. 


(68.) 


.273843, 


(69.) 


.5333. 


(70.) 


.47. 


(71.) 


.5142. 


(72.) 


.68494. 


(73.) 


4.0321. 


(74.) 


17.275463'. 



(75.) Find the value of .718 of 17. and .32 of a guinea. 

(76.) Find the value of .413 of a cwt. and .45 of a lb. 
troy. . 



CONTRACTED MULTIPLICATION. 



CXII. It is seldom requisite in cal<;ulatioDS .to make 
use of numbers with more than four or five places of 
decimals ; the following process enables us to retain as 
inanj as may be thought necessary : — 

Mule, — Write the unit's place of the multiplier under 
that decimal of the multiplicand whose place is the same 
as the number to be retained in the product, and write 
the remaining figures in a reverse order. 



1 
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In multipljing, reject the iigures of the multiplicand 
to the right of the first right-hand^figure of the multiplier, 
and set down the product so that their right-hand figures 
may fall in a straight line directly helow each other, ob- 
serving to increase the first figure of every line, with 
what would arise from carrying 1 from 5 to 14, 2 from 15 
to 24, 3 from 25 to 34, &c. from the product of the two 
preceding figures, when you begin to multiply, and the 
sum will be the product required. 

Ex. (77.) Find the product of 27.654325 by 48.23, so 
as to retain 3 decimal places only. 



Contracted. 


Ordinary Method 


27.654325 


27.654325 


32.84 


48.23 


1106173 


82962975 


221234 


55308650 


5531 


221234600 


830 


110617300 



1333.768 1333.76809475 



' Ex. (78.) Multiply 245.378263 by 72.4385, retaining 
o places of decimals in the product. 

245.378263 

5834.27 



1717-^7841 

49075653 

9815130 

736135 

196302 

1^2S9 

17774.83330 



The actual product is 17774.8333043255. 
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CXIII. An attentive examination of these examples 
will show the principle on which the process is founded ; 
which is, not to nse mnlti pliers that will produce decimals 
of a lower order tlian those required. Thus a decimal in 
the fourth place multiplied by a decimal in the first place 
must produce a decimal in the fifth place ; and if four 
decimal places only he required, onljr that part of the 
product will be needed, which is a decimal of the fourth 
place ; we therefore only carry the unit, if any, arising 
from this product. But an integer in the tens place may 
multiply a decimal in the fifth place, since the product 
removes the decimal one place to the right. 

EXAMPLES. 

(79.) Multiply 281.473362 by 27.45, retaining 3 
decimal places. 

(80.) Multiply 8764.47321 by 4.56, retaining 4 decimal 
places. 

(81.) Multiply 72.4783256 by 42.57, retaining 5 deci- 
mal places. 

(82.) Multiply .4778224 by .56732, retaining 4 decimal 
places. 

Here use a cypher for the unit in the multiplier. 



CONTRACTED DIVISION. 

CXIV. To divide one decimal by another, so as to 
retain a specified number cf decimals in the quotient. 

Mule. — Take as many figures of the divisor, beginniog 
from the left hand, as are equal to the number of integers 
and decimals that are to be in the qnotient, and divide in 
the usual manner. 

Consider each remainder as a new dividend, and in 
dividing, leave out one figure to the right hand of tiie 
divisor ; remembering to carry for the figure cut off, as in 
the rule for contracted multiplicatioD. 
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When the figures in the divisor are less in number tlian 
thoBS in the required quotient, begin as in ordinary divi- 
sion, and continue the division till the number of figures 
in the divisor, and those remaining to be found in the 
quotient, are equal, after which use the contraction. 

Ex. (83.) Divide 721.17562 by 2.257432, so as to retain 
only 3 places of decimals in the quotient. 

Here the numbers of integers and decimals in the 
quotient will be 6. 

2.25743 ) 721.17562 ( 319.467 
677230 



43945 
22574 

21371 
20317 

1054 
903 



151 
135 

16 
16 



EXAMPLES. 



(84.) Divide 4608.29793458 by 84.31035, soas to have 
only 4 decimal places in the quotient. 

(85.) Divide 743.71568 by 4.53246, so as to have 3 
decimals in the quotient. 

(86.) Divide 82.4132 by 2.682, so as to have 4 deci- 
mals in the quotient. 

(87.) Divide 94.07654321 by 8.542378, so as to have 
5 decimals in the quotient. 

(88.) Divide 453.729843267 by 72.8413, so as to have 
7 decimals in the quotient. 



CHAPTER Vin. 



INTEREST. 



CXV. Interest is the sum paid to the lender by 
the borrower of a sum of money, for its use. 

The rate of interest is the sum paid for a sum of money, 
usually lOOZ., for a year ; it is then called the rate per 
cent, per annum. 

Thus 4 per cent, per annum, means that 41 is paid for 
the use of iOOl. for one year. 

The sum lent is called the'Frincipal, and the Amount is 
the sum of the principal and interest. 

When the interest on the original sum lent, or prin- 
cipal, only is taken, it is called Simple Interest But if 
the interest when due, at the end of any specified time, be 
added to the principal, and the interest of the amount be 
taken, it is ccdled Compound Interest. 



CXVI. To find the simple interest on a given sum 
for any number of years. 

Mule, — Multiply the principal by the number of years, 
and this product by the rate per cent, and divide by 100; 
the quotient will be the interest 

D 



BO ARITHMETIC. 

Ex. (1.) Find the interest and amount of 647/. 16s, 
for 3 years, at 5 per cent per annum. 



£ «. 


d. 


647 15 







3 


1943 5 







5 


97,16 5 
20 





3,25 

12 




3,00 





£ ». d. 

647 15 

97 3 3 

£744 18 3 



Interest = 977. 3«. Zd. Amount = 744^. I85. Zd. 

EXAMPLES. 

Find the simple interest and amount of — 

(2.) 826Z. for 2 years at 3 per cent 

(3.) 18267. 10^. for 4 years at 5 per cent. 

(4.) 1257. 12«. 6d, for 1 year at 5 per cent» 

(5.) 20007. for 17 years at 4 per cent 

(6.) 6257. I85. A\d. for 3 years at 5 per cent* 

(7.) 2737. Zs. 6\d. for 7 years at 3 par eent 



CXVIL When there are fractional parts in the 
interest, and the time consists of fractional parts of the 
year, we proceed as follows : — 

Ex. (8.) I^nd the simple interest and amount of 
8257. 12«. 6(7., for 3^ years, at A\ per cent per annum. 



UrXCBKBT. 






82S 12 


d. 

6 








2476 17 
412 16 


6 

3 








2^9 13 


9 

H 




11558 15 

722 8 




5i 


£ 

825 

122 


9. 

12 
16 




122,81 3 
20 


5i 




16,23 
12 

2,81 ' 
4 


6 
2| 


125 


£948 


8 


8| 



51 



Interest = 122Z. 165, 2|rf. Amount = 948Z. Ss. S^d. 

EXAMPLES. 

Find the simple interest and amount of — 



(9. 
(10. 
(11. 
(12. 
(13. 
(14. 
(15. 
(16. 
(17, 
(18. 



1835i[. 1 5s. for 4| years at 2 per cent. 

273/. 45. 6d. for 2J years at 3| per cent. 

1728Z. Ss, for 5 J years at 4 J per cent. 

617^. 85. ^d, for 3| years at 3| per cent. 

205 Z. 1 5s. for a quarter of a year at 4 per cent. 

319/. 10s. 6d. for 4| years at 4^ per cent. 

712/. 6s. 2d. for 10 years at 2| per cent. 

825/. 15*. Sd. for 3| years at 4| per cent. 

1049/. 18». 6c/. for 6 J years at 3^ per cent. 

2369/. 12s. 2d. for 2-jV years at 4-J per cent. 

D 2 
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2 

(19.) 722Z. 17«. 4rf. for - of a year at 1| per cent. 

(20.) 4268^. 14*. lOrf. for i year at 2f per cent 

(21.) 925/. 12*. eid. for 2i years at 4J per cent 
(22.) 726/. Ss, 3Jrf. for 7^ years at 3| percent 

CXVIII. When the interest is required for a number 
of months, multiply the principal by the number of 
months and the rate, and divide by 12 and by 100. 

But if the time be expressed in days, find the interest 
for a year, and then, by the Rule of Three, or by Practice, 
compute the interest for the given number of days. 

Ex, (23.) Find the interest of 120/. 12«. for 7 months 
at 3 per cent per annum. 



120 12 




7 


844 4 



3 


12)2532 12 





2,11 1 
20 





2,21 
12 




2,52 
4 




2,08 





Interest = 2/. 2$, 2\d, 

Ex. (24.) Find the interest on 274/. from April 30th 
to Oct 10th, 1852, the latter dny included, at 6 per cent 
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£ 

274 
5 



13,70 
20 

14,00 



13Z. 14*. interest for one year. 
The time is 163 days, and the interest for 365 days is 
13/. 14^. ^ 

.-. 365 : 163 :: 13 14 6 

20 



274 
163 

"822 
1644 
274 

365 ) 44662 ( 122*. = %l 2s. 
365 



816 
730 

"iei • 

730 

"132. 
12 

1584(4^. 
1460 



124 
4 



496 (J 
365 



131 



Interest = 6t 2%. 4Jrf. ^|. 
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EXAMPLES. 

Find the interest on — 

(25.) 250/. 12*. 6«/. for 2 jears 8 months at 4 per cent. 

(26.) 1781/. 18*. for 3 years 5 months at 2| per cent. 

(27.) 2520/. from March 1, 1852, to September 8, 1854, 
at 4^ per cent. 

(28.) 608/. 6/t. M, for 350 days at 5 per cent. 

(29.) 456/. 5*. for 207 days at 2f per cent 

(30.) 700 guineas for 4 years 87 days at 4 J per cent. 

(31.) Find the interest on an India bond for 1000/. for 
125 days, interest being 3/. 12*. Qd. per cent, per annum. 

(32.) Find the interest on 3 exchequer bills, one for 
1000/. and 2 for 500/. each, the first being for 75 days, 
and the other two for 87 days each, interest being at the 
rate of 2/. 5*. *ld, per annum. 

CXIX. ' Questions of interest are frequently worked by 
decimals : as instances, we will take Ex. (1.) and Ex. (8.) 

Ex, (33.) Find the interest of 647/. 15*. for 3 years 
at 5 per cent. 

647 15 = 647.75 

3 



1943.25 
5 

97.1625 
20 

3.2500 
12 

3.0000 



Interest = 977. 3*. 3c/. 

Ex. (34.) Find the interest of 825/. 12j». 6rf. for 3| 
years at 4^ per cent. 
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825 12 6 = 825.635 ; a^ t^ 3.5 ; 4i = 4^5« 

3.5 



4128125 

2476875 

2889.6875 
4.25 

144484375 
57793750 
115587500 

122.81171875 
20 

16,23437500 
12 



2,812500 
4 

3,2500 



Interest = 122Z. 16*. 2|i. .25. 
For other examples of this method, the previous ones 
may be made use of. 



DISCOUNT, 

CXX. Discount is the allovyance made for the pre« 
payment of a sum of monej. 

The present worth of a sum of money due at some 
future period, is tlie sum to be paid down at once, instead 
of at the end of the given time. 

Hence, discount is the difference between the amount 
due at the end of the given time and its present worth. 
Thus, if 105Z. be due at the end of a year, and the rate 
be 6L per cent., the 'present worth will be lOOZ., and 
the discount will be 5L For 100/. paid down will, by 
being put to interest, amount to lOoZ. in a year ; or the 
discount is 5L, which is the sum to be deducted from 105L 
as an allowance for the prepayment 
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CXXI. Mule. — To find the discount, add the interest 
of 100/. for the given time to lOOZ., and saj, as this 
amoant : : the given sum : the interest of lOOZ. : discount 
required ; or, to find the present worth — 
The amount of 100/. : the given sum :: lOOZ. : present 
worth. 

But if we know the discount, we may find the present 
worth, hy subtracting the discount from the given 
amount And similarly, if we know the present worthy 
the discount may be found. 

JEx. (35.) Find the discount on [250/., due 2 years 
hence, at 4 per cent. 

The interest of 100/. for 2 years at 4 per cent. = 8/. 



£ £ £ 

108 : 250 : 8 
8 




108 ) 2000 ( 18/. 
108 




920 
864 




56 
20 




1120(10*. 
108 




40 
12 




480 ( 4d. 
432 




48 
4 

192 ( If. 
108 


£ «. d. 

250 

18 10 4H 


84 


231 9 7H 



Discount = 18/. 10*. A^d. ^. 
Present worth = 231/. 9*. 7ld.^. 



DISCOUNT. 57 



Ex, (36.) Find the present worth of the same sum . 



108 : 250 : 100 
100 



108 ) 25000 ( 231/. 


216 


340 


324 


160 


^ 108 


52 


20 


1040 ( 9*. 


972 


68 


12 


816 ( Id. 
756 


60 


4 


240 ( 2/ 
216^ ^ 


24 



Present worth = 231/. 9^. "lid. %. 



2^' 9' 
EXAMPLES. 



(37.) Find the discount on 525/. due 3 years hence, 
discounting at 4 per cent 

(38.) Find the present worth of 150/. due \\ year 
hence, discounting at 3 per cent. 

D 3 
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(39.) Find the discount on 275L lOs. due 3 years 
hence, at 4 per cent. 

(40 ) Find the discount on 87o2. 6s. Sd. for 1^ year, at 
4^ per cent. 

(41.) Find the present worth of a hill for 690/. I2s. 
due 9 months hence, at 2| per cent. 

(42.) Find the discount on 12o0/. due 75 days hence, 
discounting at 3^ per cent. 

CXXII. Tlie method given in the preceding article 
ascertains correctly the discount and present worth ; hut 
in husiness interest is always charged instead of discount. 

Thu.*, when a merchant presents a bill to a banker, the 
latter calculates the interest on the sum to be paid, for 
the time that the bill has to run ; to which time he also 
adds three days of grace, (the time allowed for payment 
after the date mentioned in the bill,) and this sum he calls 
discount. 

According to this, the discount of 105/. due a year 
henc(*, at 5 per cent., would be 5/. 5*. instead of 5/,, which 
is manifestly unjust, since the banker will, at the end of 
the year, receive 105/. for the loan of 99/. 155., while the 
merchant w^ill receive 99/. 155. and its interest, which is 
4/. 195. 9d., or 104/. 14*. 9d. instead of 105/., which he 
ought to receive. 

The following are examples of Commercial Discount — 

July 1, 1852. A merchant discounted the following 
bills at 4 per cent. 

(43.) 105/. 125. 6d. due Aug. 10. 

(44.) 1250/.^ 105. Od. due Aug. 20. 
(45.) 350/. 05. Od, due Sept. 8. 

(46.) 275/. 185. 4rf. due Sept. 20. 

(47.) 496/. 125. 4<i- due Oct 10. 

(48.) 4256/. 85. 8c?. due Ctet. 21. 

Find the amount received, three days' grace being 
allowed. 
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COMPOUND INTEREST. 

ft 

CXXIII. In Compound Interest, the interest when 
due is added to the principal, and itself becomes prin- 
cipal, and the interest of it is taken in the same way as 
the interest of the original principal. 

EXAMPLES. 

(49.) Find the compound interest on 5Q0L for 4 years, 
at 5 per cent. 

Instead of multiplying by 5, and dividing by 100, we 
may only divide by 20. 

20 ) 500 
25 



20 ) 525 amount at beginning of 2d year. 
26 5 



20 ) 551 5 ditto 3d year. 

27 11 3 



20 ) 578 16 3 ditto 4th year. 

28 18 9| 

607 1 5 Of at end of 4th year. 

500 



Interest = 107 15 Of 

The simple interest for the same time would be 100/1 

(50.) Find the compound interest on 2,000/. for 6 years, 
at 4 per cent 

(51.) Find the compound interest on 1,000,000/., for 
10 years, at 5 per cent. 

(52.) Find the compound interest on 820/. 10^. for 
2 J years, at 3 per cent. * 
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COMMISSION, INSURANCE, BROKERAGE, 

STOCKS. 

CXXIY. Commission is the allowance of a sum of 
money, generally so much per cent., but often so much in 
the pound sterling, for the transaction of the business of 
a distant employer. 

Insurance is a sum paid to make good a loss which may 
happen through fire, shipwreck, or storm. 

Brokerage is an allowance similar to commission, paid 
to persons authorized to buy or sell certain articles. 

Stocks are debts due by various governments or com- 
panies, and on which a fixed interest is paid. 

Thus the English stocks are 3 per cents., 3^ per cents. 
&c., and are called consols, or consolidated, since various 
loans granted to the Government at different times, and at 
different rates of interest, were, hy act of Parliament, 
consolidated and formed into one stock. 

All questions of the above-mentioned classes may be 
worked like those in simple interest, but the time forms 
no part of the work. 

Ex. (53.) What is the commission on 484^. 12s. 6d. at 
2| per cent. ? 

£ 9. d. 

484 12 6 
2i 



969 5 
242 6 



3 


12,11 11 
20 . 


3 


2,31 
12 




3,75 
4 




3,00 





12^. 2s. 3|rf. 
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(o4.) Find the insurance on 750^. at 2 guineas per 
cent. 

.750 

2tV 



1500 
75 

15,75 

20 

15,00 15^. 15^. 



(55.) Find the brokerage on. 1242^. at 28. 6d, per cent. 



1242 
1 



1,55 ., 5s, 
20 



11,05 
12 



,60 
4 

2,40 IL Us. Old. .4 



(56.) What is the purchase of 2500^. 3 per cent, stock 
at 99^ per cent. ? 



25 
3 


2500 at 100 per cent. 
25 


8)75 
£9 7 6 


.'. 2475 at 99 per cent. 
9 7 6 forf 


is £2484 7 6 
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We might have multiplied bj 99f , and then divide 
by 100, 

Observe that in the purchase or sale of stock, we must 
add or subtract -^ per cent, for brokerage. 

EXAMPI^S. 

(57.) Find the commission on 202^. Is. Sd, at 2| per 
cent. 

(58.) What is the commission on 3720Z. at 3^ per cent? 

(59.) What is the allowance on 1059^. 16*. 10c?. at 2i 
per cent. ? 

(60.) What is the commission on 2850?. at 3 J per cent? 

(61.) A ship in harbour is insured for 3,000^. at Zs. per 
cent., what is the amount of the insurance ? 

(62.) If I insure my house for 2,500/. at 5s. Sd. per 
cent, what shall I pay ? 

(63.) Bank stock being 256 per cent., how much can I 
buy for 2,000?. ? 

(64.) What income will arise from investing 1,009Z. 10*. 
in the 3 per cents, at 84-^ ? 

Since 84-^, or 84?. 2s. 6i. receives Sh 

£ $. d. £ «. £ 

84 2 6 : 1009 10 : : 3 

20 20 



1682 20190 

12 12 



20190 242280 



Instead of multiplying the second term by 3, divide the 
first by 3. 

Then 673,0 ) 242280 ( 36?. answer. 

2019 

4038 
4038 
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(65,) If 3,000?. be invested in the 3 per cents., at 99 -| 
per cent. ; find the interest, brokerage -^ per cent. 

(66,) A person lent 1,000?. on mortgage at 4 per cent, 
and bought 1,000?. in the 3 per cents, at 74-J^ ; what amount 
of interest did he receive on both sums ? 

(67.) How much railway stock at 125?. IO5. per cent, 
can be purchased for 3,500?. ? 

(68.) And if the dividend be 51. ot\ each 100?. stock, 
what will be the dividend on the investment ? 

(69.) A person transfers 1,000?. in the 3 per cents, at 
92 into the 3 J per cents, at 96, what does he gain or lose? 

(70.) A person invests 2,000?. in the 3 per cents, when 
they are at 91 per cent., and gains 100?. when he sells 
out ; what was the selling price ? 



MISCELLANEOUS. 

(71.) "What principal put out to interest for 6 years at 
4 per cent, would amount to 600?., reckoning simple in- 
terest ? 

(72.) Find ^he compound interest on f 32?. 12*. lOJc?. 
for 2 years 7 months and 73 days at 3 J per cent. 

(73.) What is the present value of 1,000,000?. due 
1,000 years hence, at 4 per cent. ? 

(74.) A man buys an estate, which lets for 450?. a year, 
at 28 years' purchase: how much stock in the 3 per 
cents, at 96 must he sell out to pay for the estate ; and 
what is his annual gain ? 

(75.) What is the price of an annuity of 500?. a year 
at 12.258 years' purchase ; and what is the rate per cent. ? 

(76.) A person borrowed 1,000?. at 4J per cent, on 
Jan. 1 ; he is to repay 300?. on Lady Day, 250?. at Mid- 
summer, 250?. on Oct. I, and the rest with the whole in- 
terest on Dec. 26 ; how much will the last payment be ? 

(77.) A bill for 1,050?., dated March 1, at 3 months' date, 
was disconnted April 16 ; what was received for the bill ? 

(78.) If the 3 per cent, stock pay S\ per cent, to the 
iifvester, what is the price of the stock, and what ought to 
be the correspondiog price of the 3-J- per cent, stock ? 



CHAPTER IX. 



EQUATION OF PAYMENTS. 



CXXV. By this Rule we find the time at which two 
or more debts, due at different times, may be paid without 
loss either to the debtor or creditor. 

Mule. — Multiply each debt by the time at which it is 
due, then divide the sum of the products by the sum of 
the debts, and the quotient will be the equated time. 

Ex. (h) A owes 500^., 200^. is due at the end of 
9 months, and 300^. at the end of 4 months ; when should 
the whole be paid at once ? 

200 X 9 = 1800 
300 X 4 = 1200 



500 ) 3000 ( 6 months. 
3000 



The truth of the Rule may be shown from this 
example : — 

200^. is paid 3 months before, SOOl. is paid 2 months 
after it is due ; and as the interest of 200^. for 3 months 
is the same as that of 300^. for 2 months, the interest 
A loses by prepayment is exactly equal to that gained by 
postpayment. The method is a simple example of algebra. 
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EXA3IPLES. 

(2.) A owes 100/. in 8 months^ aiid 200/. in 1| year; 
find the equated time. 

(3.) If 150/. be due in 2 months, 300/. in 4 months, 
600/. in 6 months^ when should they be all paid at once ? 

(4.) If 661. I3s. 4cL be due in 3 months, 33/. 6s. Sd. 
in 4 months, 200/. in 5 months, 120/. 13& 4d. in 6 months, 
when should the .whole be paid ? 

(5.) A debt of 2,400/. is to be paid by monthly pay- 
ments of 200/., when should it be paid at once ? 

(6.) A owes jB 400/. to be paid in 6 months ; in 1 1 
month he pays 120/., and in 4| months more he pays 140/., 
when should he pay the rest ? 

(7.) If 100/. is due now, and 100/. at the end of every 
month for 12 months, when should the whole be paid? 

(8.) A debt is to be discharged by paying one-half of 
it now, and one-tenth of the remainder every month ; 
when should the whole be paid at once ? 



PROFIT AND LOSS. 

CXXVI. By this Rule is ascertained the gain or loss 
in the sale of articles. In general, tradesmen speak of 
the gain or loss per cent., or what they would lose or gain 
if they sold articles to the amount of 100/. Questions of 
this kind are commonly done by Proportion. But if the 
absolute loss or gain in any particular transaction be 
required, the rules of Compound Multiplication or Division 
will be sufficient. 

JEx, (9.) Having sold an article for 1*. l^d. which 
cost 1^., what is the gain per cent. ? 



^ iJtITHMETIC. 

Here l^d, is the gain on one article^ and 1^. i l^cU 
:: 100/. 

24 : 3 :: 100 

3 



24 ) 300 ( 12L 
24 



60 
48 



12 • 
20 

240 ( 10*. 
240 



12/. 105. or 12i per cent 

Or thus, since l^d. is ^ of a shilling, 8:1 : : lOOl. 

100 
.-. gain == ~g^ = 12^ = 12^1. 

Ex. (10.) Tea is sold at 8.?. 3d. per lb., at a gain of 
10 per cent, what was the cost price ? 
Here what was sold for 110/. cost 100/. 

£ £ t. d. 

110 : 100 :: 8 3 

12 

99" 
100 



11,0 ) 99,00 
12 )90 



Answer, 7*. 6rf. _! I 

Ex, (11.) Wheat cost a merchant 2/. 5s, a quarter, 
and he sells it at a loss of 6 per cent.; what was the 
selling price per quarter ? 
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Here, what cost 100^. is sold for 94iL 

£ £ £ s. d. 

100 ; 94 :: 2 5 

20 

45 
94 



180 
405 



100 ) 423,0 

s. 42,3 
12 

10 ) 36 



d.3 6 

4 

Answer, 21. 2s, Z\d, .4. 

Ex, (12.) Having sold cloth for 2& 8rf. per yard, I 
lost 4 per cent., whereas I intended to have gained 8 per 
cent. ; what ought to have been the selling price ? 

First, to obtain the cost price — 

96 : 100 :: 2 8 

12 

32" 

100 



96 ) 3200 ( 33(f. 
288 



320 

288 



32 
Cost price is 33 f|rf. or 33 yU 
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Next, to obtain f&e intended selling price — 

100 : 108 : : 33|, 

100 
or, 100 : 108 : : -^ . 

o 

,«o 100 

Selling price = r-rrr- — = SSd. = Ss. 

lUU 

EXAMPLES. 

(13.) If cloth cost 8^. 4d» per yard, at what price must 
it be sold to gain 12 per cent. ? 

(14.) Tea which cost 4s, per lb. is sold for 4*. 6d. ; 
what is the gain per cent. ? 

(15.) At l^d, in the shilling profit, what is the gain 
per cent. ? 

(16.) Butter is bought for Is. per lb., and is sold for 
1^. Id.; what is the gain per cent.? 

(17.) Butter is bought for Is. Id. per lb., and is sold 
for 1^. ; what is the loss per cent. ? 

(18.) If by selling wheat at 42s. per quarter I gain 5 
per cent., what must be the price to gain 6 per cent. ? 

(19.) A grocer buys sugar at 50s. per cwt, and retails 
it at 5^d. per lb. ; what is his gain per cent. ? 

(20.) By selling iron at 21. 5s. per ton there is a loss 
of 10 per cent., but a gain of 6 per cent, was anticipated; 
for how much was the iron sold per ton below the 
anticipated price ? 

(21.) Wine was sold at 355. per dozen, and 12^ per 
cent, was lost ; what was the prime cost ? 

(22.) An article cost 6s. 8d. ; at what price must it 
be sold to gain 15 per cent. ? 

(23.) If sugar be bought at 21. 14s. 6d. per cwt., what 
must it be sold for per lb. to gain 5 per cent. ? 
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(24.) An edition of 4,000 copies of a work, selling 
price 5s,y is published, discount to the trade is 27 per cent., 
advertising and other expenses 7 per cent., author's 
profit 135^.; how^ much did the publisher receive for the 
cost of printing and for his own profit ? 

(25.) A chest of tea weighing 8?|lbs. cost 191. Is, !^d, ; 
at what rate per lb. must it be sold to gain 51. by the 
whole, and what is the gain per cent. ? 

(26.) A grocer mixes 801bs. of tea at Ss. 8c?., 601bs. 
at 4*., 401bs, at 4s. Sd., and 201bs. at 4.?. 6d. together; 
how must he sell the mixed tea to gain 3^. by it, and 
what is that per cent. ? 

(27.) A market woman sells eggs 10 for a shilling, 
having bought them 14 for a shilling ; what is the gain 
per cent. ? 

(28.) If 10 per cent, be gained by selling tea at 4x. 6d. 
per lb., what must be the selling price to gain 12 per cent. ; 
and what is the prime cost per lb. ? 



BARTER. 



CXXVII. Barter is the exchanging of one kind of 
goods for another of equal value. 

There is no general rule by which questions of this 
kind are to be worked out. They may be done by the 
rule of Proportion, but it will be best to leave the method 
to the skill of the arithmetician, who will for the most 
part find out that which is best suited to the particular 
example. 

Ex. (29.) How much sugar at Sd. per lb. must be 
given for 20 cwt. of tobacco at SI. per cwt. ? 

The value of the tobacco is 60^. or 14400i. 

14400 
.'. lbs. of sugar = -— — = 1800 = 16cwt. Bibs. 

8 
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Or thus, 


• 

£ 

3 
20 


• 


60 
20 



1200 
12 . 

8 ) 14400 

112 ) 1800 ( IGcwt, 
112 



680 
672 



8 lbs. 



EXAMPLES. 



(30.) Exchanged 516 yards of cloth at lis. 4d, per 
yard, for 688 pairs of silk stockings, what was the price 
of each pair ? 

Value of cloth = lU. 4rf. x 516 = 2921. Ss. = 5848«. 

-o . ^ . 5S48 o 344 ^, « ^^ 

Price of a pair = —^ = Ss. —- = 8^*. = 8s. ScL 

(31.) How many yards of cloth, at 23«. 8rf. per yard, 
are worth 18cwt. 2qr3. of sugar at SQs. per cwt. ? 

(32.) A farmer sells 20 quarters of wheat at 46s. for 
8 quarters of barley at 26s., and for oats at 21s. ; how 
much oats did he buy ? 

(33.) How much cheese at 445. per cwt. must A give 
B for 20Z. in cash and 44 cwt. 1 6 lbs. of raisins at 6^^. 
per lb. ? 

(34.) How much tea at 5s. per lb. must be exchanged 
for 4 cwt 2qrs. of chocolate at 2s. per lb. ? 
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(o5,) A barters 1,000 yards of calico at 4|d. per yard 
for sheeting at Is. 2^d. per yard; how many yards of 
sheeting ought A to receive ? 

(36.) A charges J3 in barter 365. a dozen for \vine, 
which he sells at 31 5. 6d, a dozen for ready money; what 
must JB charge A per gallon for brandy, which he sells at 
258, a dozen ready money ? 

(37.) How much printed stuff at 2«. 9|c?. per yard is 
worth 17 casks of butter at $Ss. per cask, and 8^. 12$. 6d, 
in money ? 

(38.) What is sugar a lb. when I receive 14 cwt. 
18 fibs, for I7cwt. of tohacco at 3^. 10«. per cwt. ? 

(39.) With 3cwt. 3qrs. of sugar at 3^, 4s, a cwt. I 
purchase 16 yards 2^^qrs. of cloth; what is the price per 
yard? 

(40.) How much coffee at 71, 9s, 6|d per cwt. should 
I give, for 897 cwt. Iqr, 14 lbs. of sugar at 6|c?. per lb.? 



FELLOWSHIP, OR PARTNERSHIP. 

CXXVIII. This is a rule by which merchants trading 
in partnership with a joint stock may ascertain each 
person's share of the gain or loss, in proportion to his 
share in the joint stock. 

Fellowship is simple or compound. Simple Fellowship 
is when the different shares are employed for the same 
equal time. Compound Fellowship is when the times the 
shares are employed are unequal. 

SINGLE FELLOWSHIP. 

Mule, — As the whole stock : the whole gain or loss : : 
each man's stock : his share of the gain or loss. 

Proof, — Add together all the shares of the gain and 
loss, and their sum ought to be equal to the whole gain 
or loss. 
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JEx, (41.) A and B join in a trade and gain 1601, ; A 
advanced 300^., S advanced 700/.; what should each 
receive ? 

Total capital = 300 + 700 = 1000. 



1000 : 


: 160 : 300 


100 : 


; 16 : 300 


1 : 


I 16 : 3 




3 



£48 = A's share. 



1000 


• 
• 


160 


• • 

• • 


700 


1 


• 


16 

7 


• • 

• • 


7 



£112 =:JB'5 share. 
Proof 48^. -f 112?. = 160/. 



EXAMPLES. 

(42.) Divide 360/. between 3 persons that their shares 
may be to each other as the numbers 1, 2, 3. 

Since 1 -|- 2 -|- 3 = 6 : one part will be ^ , another 

2 3 - 

will be - , and the third ^ of the whole. 
6 o 

Now I of 360 = 60 : I of 360/. = 120 : and | of 
6 o o 

360 = 180. 

The parts are 60/., 120/. and 180/. 

(43.) A person ordered 1,000/. to be divided among his 
three' sons, so that A might have - part, B r > &nd C z \ 

t5 4 d 

what is the just share of each? 

[This question has been given by old arithmeticians, 
and means that the parts are to be in that proportion.] 
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111 

Eeduce - > r ' r » *o the fractions with the same de- 

20 15 12 

nominator, they become _- > — > and — • 

Hence the parts are as the numbers 20, 15, and 12, 
and 20+15 + 12 = 47, which may represent the whole 
stock. 

£ £ 

47 2 20 : : 1000 : As share = 425 ff 

47 : 15 :: 1000 : Bs share = 319 Jy 

47 : 12 : : 1000 : C's share = 255 ^ 

Proof • . £1000 



(44.) The joint stock of A and B is 224^, A con- 
tributes 96^ and B the rest ; they gain 28Zi ; what is the 
gain of each ? 

(45.) A and B l6se 1,000/. in a speculation, the capital 
of A is 3,500/., and of B is 5,000/. ; what loss will each 
sustain ? 

(46.) Four persons, A^ J5, (7, 2>, enter into partner- 
ship ; A pays 180/., B 240/., C 350/., and B 430/. ; 
they gain 360/. ; what is each person's share of the gain ? 

(47.) Water, brandy, and wine, are mixed together in 
the proportion of the numbers 1, 4, and 15, the mixture 
contains 1,000 gallons; what are the respective quantities 
of water, brandy, and wine ? 

(48.) The estate of a bankrupt produces 675/. 15«. ; he 
owes A 275/. 14«., B 304/1 7*., C 152/., D 104/. 6s.; 
how much does each creditor receive ? 

(49.) A ship worth 1,000/. is entirely lost. A had ^ 
B had •}, C had the rest, there is a policy of insurance for 
350/. ; find the respective losses of Ay B, and C. 

(50.) Ay By C, purchase a house for 1,600/., of which 
A paid 240/., B 960/., and C the rest j they sell it for 
1,760/. ; what will each person receive? 

(51.) A and B rent a field for 25L ; A puts in 27 oxen, 

B 



74 ASITHMETIC. 

and B put3 in 180 sheep; if each ox eat as much as 10 
dheep, what should each pay of the rent ? 

(52.) A and B rent a field for 18/.; A puts in 14 
horses, and B 23 cows ; if 2 horses eat as much as 3 cows, 
what should each pay ? 

DOUBLE FELLOWSHIP. 

CXXIX, ItuU, — Multiply each man's stock by the 
time it continues in trade, then the sum of all the products 
: the whole gain or loss : : each man's product : his share 
of the gain or loss. 

Ex. (53.) A and B trade together ; A invests 400Z. for 
3 months, B 200?. for 4 months j they gain 100?. ; what 
should each receive ? 

400 X 3 = 1,200 
200 X 4 = 800 

2.000 



2,000 : 100 :: 1,200 : A's gain = 60?. 
2,000 : 100 ;: 800 : ^'s gain = 40?. 

The reason of the rule is this: — That J.'s capital of 
400?. for 3 months is the same as having 1,200?. for 1 
month, and JS's capital of 200?. for 4 months is the same 
as having a capital of 800?. for 1 month ; if therefore we 
fDonsider A and B to have a capital of 1,200?. and 800?. 
for the same time, we must find the proportion of their 
gains as above, which is then the same as the Rule for 
3ingle Fellowship. 

BXAHPLES. 

(54.) A and B rent a field for 82?.; A- puts in 64 
horses for 25 days, B 56 horses for 30 days ; what should 
each pay of the rent ? 

64 X 25 = 1,600 
56 X 30 = 1,680 

3,280 
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# 

3,280 : 1,600 :: 82?. : A's share. 

41 : 20 :: S2L : A' a share. 

1 : 20 :: 21, : A'» share. 

A' a share = 40Z. 

3,280 : r,680 :: 82?. : J5's share. 

41 : 21 :: 82?. : B's share. 

1 ; 21 :: 21. : B's share. 

J5's share = 42?. 

(55.) A and jB enter into partnership ; A advances 
150?. for 2 years, and M 120?. for 3^ years; they gain 
60?. ; what does each gain ? 

(56.) A and 3 rent a field for 27?. \ A puts in 15 oxen 
for 10 days, J3 21 oxen for 7 days; what rent should 
each pay ? 

(57.) A^ J?, and (7, enter into trade; A advances 100?. 
for 9 montiis, 3 advances 150?. for 7 months, (780?. for 
10 months; they gain 55?. ; what is the gain of each ? 

(58.) A and 3 rent a field for 40?., A puts in 8 horses 
for 7 months, -B puts in 24 oxen for 8 months ; supposing 
2 horses to eat as much as 3 oxen, what is the proportion 
of the rent that each should pay ? 

(59.) -1, 5, Cy hired a piece of land for 60?. 10s. ; A 
put in 5 sheep for 4^ months, B put in 8 for 5 months, 
C put in 9 for 6^ months; how much must each pay of 
the rent ? 

(60.) A and B enter into partnership for 18 months ; 
A put in 2,000?., and 8 months after added 1,000?. more, 
JB put in 5,500?., and at the end of 4 months took 
out 1,400?. ; at the end of the time they have gained 
1,315?.; what is the gain of each? 



ft2 



CHAPTER X. 



DUODECIMALS- 



CXXX. Duodecimals is a rule by which the areas of 
floors and walls, and the solidities, or contents of rooms 
and buildings, contained by perpendicular walls on hori- 
zontal floors, may be found. It is used to find the work 
done by workmen and artificers, such as bricklayers, 
masons, carpenters, painters, and glaziers. 

It is called Duodecimals, since, the unit being a foot, 

the inch is ~ tb of a foot, and hence, in multiplying we 

carry 1 for every J 2, instead of 1 for 10 as in ordinary 
decimals. 

Mule 1. — Set down the two quantities to be multiplied 
directly below each other, so that feet may stand under 
feet, inches under inches, &c. 

2. Multiply each term of the multiplicand, by the feet 
in the multiplier, beginning at the lowest, and place the 
result under the corresponding term of the multiplicand, 
carrying 1 for every 12. 

3. Next multiply by the inches of the multiplier, and 
set the result of each term, one place to the right hand of 
the corresponding place in the multiplicand, and so on for 
any other multiplier. 

Add the products for the total results. 
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Ex. (1.) 


Find the 


product of 7 feet 


5 inches, 


by 


9 feet 


7 inches. 




ft. 
7 
9 


in. 

5 

7 












66 


9 








4 


3 


11 


• 








71 





11 





Answer, 71 feet, 11 inches. 

We will now do the question by fractions, and then tlie 
reason will appear why the third number 11 is called 
inches. 

7 feet 5 inches = 7 4- To ; 

7 
9 feet 7 inches = 9 4- r~ * 

iL' 



• 


^+12 


X by9 

, 7 

^^^12 


45 

49 35 
^ 12 ^ 144 




94 35 
^^ + 12 + 144 


^ 35 


24 4-11 _ 2 11 



" 14-1 144 12 144 

96 11 ^, 11 
,-. Product = G3 4-y^4-y:^;^=M4- j^ 
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2i_ 

144 



And since there are 144 inches in a square foot, 
of such a foot is 1 1 inches. 

CXXXI. That the area of a figure contains as many 
square feet as the product of the numbers of the feet in 
length in two adjacent sides, maj be seen bj the accom- 
panying figure : — 

A B 




















































































AB VA supposed to be 8 feet in length, ACra supposed 
to be 6 feet in length, and the figure will be found to 
contain 8 x 5, or 40 divisions, each a foot square. 

Ex, (2.) The length of a room is 25 feet 6 inches, its 
breadth is 14 feet 10 inches; find how many yards, feet, 
and inches are in the floor. 



ft. 
2o 
14 



in. 

6 
10 



357 
21 3 

feet 378 • 3 



9)378 



42 yds. and 3 = -r- oivi foot = 36 inches. 
Answer, 42 yards, feet, 36 inches. 



DUODBCZHALS. 79 

CXXXII. In solid or cubic measure we multiply the 
height, length, and breadth together. 

Ex. (3.) — ^Find the solidity of a stone 13 feet 8 inches 
long, 7 feet 9 inches broad, and 3 feet 1 1 inches thick. 

ft. in, 

13 8 
7 9 



95 8 
10 3 




105 11 
3 11 




317 9 
97 1 


1 


414 10 


1 



Answer, 414 feet 10' V\ 

The second number in this result is usually marked 
-with a single mark, the third number, called a second^ 
with two marksy and if there were another it would be 
called a third, and distinguished by three marks. 

The 10' are not to be called inches, for it is -— ths of a 

fool^ aad a solid foot contains 1728 cubic inches, and 1!' is 

— jj*^ ^^ * ^"^^> or 12 cubic inches; hence, since, 

10 1440 

— t^s = Tiyo^ > til© total result will be, 

414 feet, 1440 inches and 12 inches; 
or, 414 feet, 1452 cubic inches. 

EXAMPLES. 

Multiply — 

(4.) 14 feet 7 inches by 3 feet 1 1 inches. 
(6.) 10 feet 8 inches by 11 feet 4 inches. 
(6.) 11 feet 5 inches by 7 feet 8 inches. 
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(7.) 18 feet 10 inches by 4 feet 6 inches. 

(8.) 10 feet 1 1 inches by 12 feet 7 inches. 

(9.) 2 feet 3 inches 4'' by 4 feet 8 inches. 

(10.) 17 feet 4 inches 6" by 9 feet 5 inches. 

(11.) 23 feet 10 inches 8" by 5 feet 7 inches 10", 

(12.) 42 feet 11 inches 7" by 17 feet 8 inches 9". 

(13.) Find the solid feet in a cube, 11 feet 2 inches 
every way. 

(14.) Find the solidity of a stone, 18 feet 4 inches 
long, 17 feet 4 inches broad, and 20 feet 10 inches high. 

(15.) Find the content of a piece of timber 32 feet 
6 inches long, 2 feet 6 inches broad, and 14 inches thick. 

(16.) The dimensions of a cistern are, depth 8 feet 6, 
area of the bottom a square of 7 feet 6 ; how many im- 
perial gallons will it hold ? 

CXXXni. The price of work of this kind may be 
found by Practice ; the price of a yard or a foot being 
known. 

Thus, if in Example 1, we wish to find the expense of 
glazing a window of the given dimensions at 1& Sd. 
per foot. 

1st Is. 8i. X 71 = 51. IBs. 4. 

11 '5'5 IQ 

2d. Cost of 11" = 2(W. X j^ =^ = Id. ^ = H^ 

Ans4 51, 18& 5^/i. -^. 

EXAMPLES. 

(17.) Find the price of a marble slab, length 7 feet 
5 inches, and breadth 3 feet 2 inches, at 5s. a foot. 

(18.) What will tlie paving of a court-yard come to at 
5^cl. per yard, the length being 45 feet 10 inches, and 
the breadth 32 feet 8 inches ? 

(19.) A room 25 feet 8 inches long, and 16 feet 9 inches 
wide, is to be ceiled ; what will be the cost at 2s. lO^d. 
per yard ? 
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(20.) "lliere is a house with 3 tiers of windows 5 in a 
tier, the breadth of all the windows is the same, 3 feet 
10 inches; but the height of the lower tier is 7 feet 
10 inches, of the second 7 feet 4 inches, of the third 
5 feet 8 inches ; what will the glazing come to at 1^. 4d^ 
per foot ? 



SQUAKES AND CUBES OF NUMBEKS. 
SQUAKE KOOTS AND CUBE KOOTS. 

CXXXIV. The product of a number by itself is called 
its square. 

The product of a number by itself twice repeated is 
called its cube. 

Thus 4 X 4 = 16, or 16 is the square of 4. 
And 4 X 4 X 4 = 64, or 64 is the cube of 4.* 

CXXXV, The square root of a number is that factor 
which, multiplied by itself, will produce the number. 

The cube root of a number is that factor which, multi- 
plied by itself twice, will produce the given number. 

Hence the square root of 16 is 4. 

And the cube root of 64 is 4. 

Since 4x4 = 16; and 4x4x4 = 64. 

We shall now give methods by which the square and 
cu"be roots of any numbers may be found either exactly 
or sufficiently near for practical purposes ; but it will be 
advisable to commit to memory the squares and cubes 
of the first twelve numbers. 

CXXXVI. The following table contains the squares 
and cubes, and the square and cube roots of the first 
twelve natural numbers. 

• The square of a number is often expressed by placing a (2) 
above the number, and the cube by a (^) ; thus 4^ is the square, and 
4' is the cube of 4. 

£3 



82 



AfilTHMETia 



Numbers. 


Squares. 


Cubes. 


Square Roota. 


Cube Roots. 

1 


1 


1 


1 


1. 


1. 


2 


4 


8 


1.41421 


1.25992 


3 


9 


27 


1.73205 


1.44225 


4 


16 


64 


2. 


1.58740 


5 


25 


125 


2.23606 


1.70997 


6 


36 


216 


2.44948 


1.81712 


7 


49 


343 


2.64575 


1.91293 


8 


64 


512 


2.82842 


2. 


9 


81 


729 


3. 


2.08008 


10 


100 


1000 


3.16227 


2.15443 


11 


121 


1331 


3.31662 


2.22398 


12 


144 


1728 


3.46410 


2.28942 



CXXXVII. Since the square of 1 is 1 ; of 10 is 100 ; 
of 100 is 10,000 ; and since 10 is the least nunaber with 
two digits; and 100 is the least number with three 
digits, it appears that the addition of one digit to the 
square root, adds two digits to the square : hence in 
finding the square root bj the method just to be described, 
we ascertain the number of figures the root will contain, 
by dividing the square into periods of two figures; a dot 
being placed on the unit, and on every third figure to the 
left hand, if the number be an integer. 



CXXXYin. To extract the square root of any 
number. 

Having divided the number into periods of two figures, 
beginning at the unit's place ; and if the number be 
partly integral and partly a decimal, going to the left in 
the integral part, and to the right in the decimal part: 

1st. Find the greatest square in the left-hand period, 
place its root as the first figure of the root; place its 
square under the first period, and subtract; and add to 
the right of the difference, the next period. 

2d. Double the root for a divisor, and find bow often it 
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is contained in the dividend, omitting the nnit : and pkce 
the result hoth in the root and in the divisor. 

3d. Multiply the divisor thus augmented by the new 
figure of the root, and subtract the product from the 
dividend, and to the remainder add the next period. 

4th. For a new divisor, double the first two figures of 
the root, and find the third figure of the root, as you have 
found the second. 

If the number be a complete square, the remainder will 
be finally zero; but if not, add two cyphers to the 
number after the decimal point, and another figure, 
which will be a decimal, of the root may be fopnd ; and 
thus proceeding, the root may be found to any degree of 
accuracy. 

Ex. (1.) Extract the square root of 81796. 

81796 ( 286 
4 



48 ) 417 
384 



566)3396 

3396 Ans. 286. 



Here, having divided the number into periods, we see 
that the next less square to 8 is 4, and its root is 2 ; 4 is 
placed under 8, and 2 is the first figure of the root ; the 
difiference between 8 and 4 is 4 ; bring down the next 
period 17, and the dividend is 417 ; double 2 for a divisor, 
and write 4 for its first figure; divide 41 by 4, and by 
trial we see that 8 is the figure of the root ; put 8 in the 
divisor and in the root ; multiply 48 by 8, and subtract 
the product 384 from 417 [had we taken 9 for the 
quotient, the divisor would be 49 and 49 X 9, or 441, 
exceeds 417] ; to the difference 33 annex the period 96; 
the divisor is now 28 x 2 or 66, and 33 divided by 5 
gives a quotient 6, which on trial is found to be the 
number required ; for adding 6 to S6 it becomes 566, and 
566 X 6 = 3396. 
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JSx. (2.) Extract the square root of 317.21812, 



• • • • 



317.218120 ( 17.810618 
1 



27 ) 217 
189 



348) 2821 
2784 



3561) 3781 
.3561 



356206 ) 2202000 
2137236 



3562121 ) 6476400 
3562121 



35621228 ) 291427900 
284969824 



6458076 



EXAMPLES OF SdUABE ROOT. 



The square root of-— 



(1.) 


1521 is 39. 


(2.) 2304 IS 48. 


(3.) 


7744 is 88. 


(4.) 9409 is 97. 


(5.) 


17689 is 133. 


(6.) 56169 is 237. 


(7.) 


121801 is 349. 


(8.) 298116 is 546. 


(9.) 


418609 is 647. 


(10.) 877969 is 937. 


(11.) 


3755844 is 1938. 


(12.) .3984016 is 1996. 


(13.) 


64.853 is 8.053. 


(14.) 71.7409 is 8.47. 


(15.) 


35. is 5.9160798. 


(16.) 6.49 is 2.5475478. 


(17.) 


18.21 is 4.267317. 


(18.) .1947 is .441248. 
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The square root of 
(19.) 1.3 is 1.140175. (20.) | is .866025. 

(21.) 14876.2357 is 121.96. (22.) 152399025 is 12345. 
(23.) .0024 is .0489897. (24.) .00032754 is .01809. 
(25) 15241578750190521 is 123456789. 

CXXXIX. When the root consists of integers and deci- 
mals some trouble may be saved bj the following method. 

Extract the root till jou have found one more than half 
the required number of figures in the root, and for the rest 
divide the last remainder by its corresponding divisor. 

JSx, (26.) Extract the square root of 17 to six places of 
decimals* 

17.0000000000 ( 4.123 
16. 



81 ) 100 
81 



822 ) 1900 
1644 



8243 ) 25600 
24729 



8246 ) 8710000 ( 1056 
8246 



46400 
41330 

50700 
49476 

1224 

The root is 4.1231056, which is exact to the last decimal 
place of the root : the operation is carried one place further 
than the question demanded : and by adding cyphers th^ 
other terms may be found. 
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Had contracted divisors been made use of, the exact 
number of decimals required would be at once found : as 
follows : — 

8246 ) 8710000 ( 105, 
825 



46 
42 



and the root is 4.123105. 

Ex. (27.) Extract the square root of 34876.4289 by the 
contracted way, to six decimal places. 

Ex. (28.) Find the square root of 106.9298 to five de- 
cimal places. 

23 
Ex. (29.) Required the square root of -=- to six decimal 

places. 

THE CUBE BOOT. 

CXL. The cube root of 1 is 1 ; the cube root of 1000 
is 10 ; of 1,000,000, is 100 ; therefore the cube root of a 
number less than 1000 consists of one figure, of any num- 
ber between 1000 and 1,000,000 of two places of figures, 
&c. If then a point be made over every third figure, the 
first point being on the units, the number of points will 
show the number of places in its cube root. 

Rule for Extracting the Cube Moot, 

1. Point the given number, and if there be decimal 
places, make them periods of three each, by adding 
cyphers. 

2. Find the cube root of the first period, or of the next 
less cube, and put it in the quotient as the first figure of 
the root 

3. Subtract the cube of this number, and to the re* 
mainder annex the next period, for a dividend. 

4. Divide this dividend by three times the square of 
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the figure of the root ; and the first figure of the quotient 
will be the second figure of the root. 

5. Raise the number expressed by the two figures of tlie 
root to the cube, and subtract it from the first two periods 
on the left, and to the remainder annex the following or 
third period, for a new dividend, which divide by three 
times the square of the number expressed by the two 
figures of the root, as before, for a third figure of the root, 
and so proceed till the whole be finished. 

iVbf^.— The explanation of this Rule, as well as that for 
the extraction of the square root, can only be completely 
given by means of algebra. There is another rule for the 
cube root, which is more commonly known, but although 
it is less laborious in working than that just described, it 
is more intricate and burdensome to the memory. 

Ex, Find the cube root of 76765625. 

76765625 ( 425 
64 

3 X 4'= 48) 12765 (2 

76765 
(42)» = 74088 

3 X (42y = 5292 72677625 ( 5 
(425)3 ^ 76765625 



EXAMPLES OP THE CUBE ROOT. 



The cube root of 






(1.) 


405224 


is 


74. 


(2.) 


912673 


is 


97. 


(3.) 


3048625 


is 


145. 


(4.) 


41781923 


is 


347. 


(5.) 


86938307 


is 


443. 


(6.) 


849278123 


is 


947. 
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The cube root of 




(7.) 2379270375 


is 1335. 


(8.) 769 


is 9.1616 


(9.) 17 


is 2.5712 


(10.) 41278.242816 


is 34.56. 


(11.) .0001357 


is .05138 


(12.) 1 


is .72112 



MISCELLANEOUS EXAMPLES. 

The examples are purposely arranged without regard 
to their difficulty, experience having convinced the 
writer of them that such is the best method of ascertain- 
ing the real proficiency of the pupii. 

The teacher may be advised to select ten or twelve 
questions in succession as a good exercise o^ the class. 

EXAMPLES. 

(1.) If 126 yards of cloth be exchanged for 3 hhds. of 
liquor at 6s, Sd, per gallon, what is the cloth per yard ? 

(2.) In 18cwt. 3qrs. 12 lbs. how manyoz.? In 27 days 
16 hours 5 minutes how many seconds ? and in 32 miles 
3 furlongs 160 yards how many inches? 

(3.) Find the amount of 42 cwt. at 2/. 16s. 6d, per 
cwt. • • 

(4.) Divide 118/. IBs. by 84 ; and 675/. 12*. 6d. by 138. 

{5.) Also divide 1061 cwt. 2 qrs. by 28 ; and 375 miles, 
2 fur. 7 poles 2 yards 1 ft. by 39. 

4 
(6.) Reduce -z of 6d to the fraction of 5d. 

(7.) Find the value of .41683428 of 21 

(8.) Extract the square root of 41605800625, and the 
cube root of 17173512. 



MISCELI^ANEOUS EXAMPLES, 89 

(9.) If 36 men working 8 hours a day for 16 days, dig 
a trench 72 yards long, 18 feet wide, and 12 feet deep, ift 
how many days of 12 hours long, will 32 men dig a 
trench 64 yards long, 27 feet wide, and 6 yards deep ? 

(10.) Find the interest of 217i 18*, for 3 years at 3| 
per cent. 

(11.) What is the discount on 1050^, due 6 months 
hence, discounting at 4 per cent. ? 

(12.) Find the compound interest of 760L lOs, for 
4 years, at 4 per cent. 

(13.) If 116Z. 3 per cent, stock, he given for lOOi 
3^ per cent, stock, find the gain or loss at the end of 
7 yei^rs. 

(14.) Bought 3 casks of raisins, each weighing 2 Cwt. 
2 qrs. 25 lbs., what will it come to at 51. Is. Sd. per cwt. ? 

(15.) Reduce IZ. Ids. S^d, to the decimal of 5Z., und 
divide 144 by .0012. - 

5 
(16.) If g of a cwt. cost 4^?., what will 4| lbs, cost ? 

r 

(17.) The length of a court-yard is 58 ft. 6 in., its 
breadth 54 ft. 9 in., what will the paving of it come to at 
4|rf. per yard ? 

(18.) Express in words, 6030 ; 604052 ; 900300805— 
in figures, seven millions, seven thousand, nine hundred, 
and seventy-seven ; and one billion, ten millions, twp 
hundred thousand. 

(19.) Add together, 23298001 ; 9387209; 136784920; 
38700907; 360063; 9758876— and eighteen millions 
four hundred and one; sixty-four thousand and sixty- 
four ; eight hundred and ninety-nine. 

(20.) Find the difference between 618537546, and 
207812639; and from two millions, twenty thousand, 
nine hundred and thirty, take one million, nine thousand 
and six. 

(21.) Multiply 95364739 by 132; and eighty millions, 
seven thousand, six hundred, by eight millions, seven 
hundred and sixty. 
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(22.) Mvide 3784926474826 by 384365 ; and 37250360 
by 1080. 

(23.) Reduce 349Z. IZs. 2ld. to farthings. 
Beduce 2151. 6s. 6d, to sixpences. 
Reduce 3 Ibk 10 oz. 7 dwt. 5 grs. to grains. 
Reduce 94 miles 1 fur. 6 per. to perches. 
Reduce 21168 farthings to guineas. 
Reduce 1503697 pints to quarters. 
Reduce 60 guineas to shillings, crowns, and 
pounds. 

(24.) Add together, 493/. 2«. 8|d 347Z. 145. S^d. 
7291. 19s. 5d. 6721. 5s. 8|rf. 548L 10s. Sd. 2171. 12s. S^d. 
974Z. 16s. 7Jd: U6L 5s. Ojrf. 

(25.) From 23 cwt. 1 qr. 5 lb. take 17 cwt. 3 qrs. 22 lb. 
From 3tn. 2 hhd. OgL Opt take 1 tn. 3hhd. 
32 gL 4 pt 

(2a) Multiply 43 a. 2 r. 33 p. by 49 ; and 32. 15*. 3|(i. 
by 117. 

(27.) Divide 20452. 16s. 6yL by 4083 ; and 857 miles 
96 yds. 2 ft by 120. 

(28.) If 4 yards of linen cost 14s., what is the value of 
06 yards ? 

(29.) If a farm of 375 acres be let for 40U 1 Is. 3^ 
a year, what is the rent per acre? 

(30.) What is the price for one year of the Home 
!Frlend, which is a penny per week ? how many numbers 
can be got for 5s. 6d. ? how many monthly parts, of four 
numbers each, can be got for 10s. 6d, ? 

(31.) Find the greatest common measure of 2772, 
2520, 2394 ; and the least common multiplier of 54, 81^ 
63, 14. 

(32.) Reduce 374^^ to an improper fraction. 

^ , 471283640 ^ . . .^ 

Reduce ' ^ * mixed quantity. 

iuo424Q 

9 7 12 
Reduce yr* 75* Tq» *^ * common denominator. 
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1 2. 5 7 

Reduce i: > 5 > ^ > T^ > *^ *^^ 1®*** common de- 

nominator. 

4 7 5 '1 

Reduce c of 3 of 6i of -~ of --: of 4 to a 
o o 26 14 

simple fraction, 
(33.) Find the sum of 1^, | of |^, — . 
Find the difference of 13-2^ and 9|^ 
Find the product of g, 2^^^, 1^, 3^, 
Find the quotient of 6347 by 2|, 

1 _ 1 ? 4. ? 
(34.) Reduce ^ of | ? + ^^ of ? ? to its, 

simplest form. ^ o :? 

4 
(85.) Reduce - guinea to the fraction of a penny. 

o 

Reduce 18 minutes to the fraction of an hour. 
Reduce 1 qr., 1 3 lb. 7^ oz. to the fraction of a ton, 

3 5 

(36.) Find the value of cZ. + ^ of a guinea. 

(37.) If 3^5. buy Ij^y^* ^^ cloth, how much maybe 
bought for 6^1 ? 

(38.) 31 tons 8 cwt 13 lb. at 572. 17*. M. per ton 
(Practice). 

(39.) Express by vulgar fractions .8125, .00875; 
13.816. 

(40.) Find the sum of 346.1201, 24.00076, .004, 30.9. 
Find the difference of 37.001 and 4.41967- 
Find the product of 3706.205 and 34.005. 
Find the quotient of 1 by .l,.and .5 by .00725, 

4 • • 

(41.) Express in a decimal form -- , and reduce .265 

to a vulgar fraction. ^^ 
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(42.) Reduce 11.9. 9^d. to decimal of a guinea; and 
find the value of .0625 barrel of beer. 

(43.) Find the simple interest on 824Z. 18^. 9d, for 
10 months at 6 per cent. ; and the amount of 5501. lOs, 
for 3 1 years at compound interest at 3ame rate. 

(44.) Find the value of 106 at SL 15s, 2d. each, and 
4,567 at 41, 168. 9jc?. each. 

(45.) Divide 68Z. Us. iOld. hj 161. 

(46.) How often will a wheel 16 ft 6 in. in circum- 
ference, turn in 202 mile^? 

(47.) If 1 cwt. 181b. cost lOSl. Is, 3(f., what will 4cwt. 
69 lb. cost? 

(48.) Find the simple interest of 2,346?. for 9 years 
7 months, at 4J per cent* 

(49.) Find the amount of 2,026/. Us^Ad. for 146 days, 
at 3 J per cent. - - 

(50.) Wbat is the rate per cent, when the interest of 
345/. is 93/. Zs. in 6 years ? 

(51.) If cloth be bought at 6^. Sd. per yard, at what 
price must it be sold to gain 15 per cent. ? 

(52.) If 87|lb. of tea cost 19/. Is. Sd., at what must 
it be sold to gain 51. by the whole, and what is the gain 
per cent. ? 

(53.) Find the compound interest of 2,666/. 135. 4c/. 
for 4 years, at 2| per cent. 

(54.) If a grocer mix 61b. at Is. Sd,, 121b. at 1*. 6d., 
18 lb. at Is. 9d.; what is the price q£ the mixture? 

(55.) What is the discount of 63/. 15^. for 15 monthsi 
at 5 per cent ?. 

(56.) Find the square roots of 1 522756 and 307 1 2, 5625. 

^ (57.) A ladder 100 feet long, is placed against a build^ 
ing 100 feet high, so as to reach within 20 feet of the 
summit ; how far from the base of the building was the 
foot of the ladder placed ? 

(58.) Extract the cube root of 41063625. 

(59.) How many cubic feet of gas are there in a gaso* 
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meter 20 feet 10 inches long, 18 feet 10 inches high, and 

3 

12 feet 8 inches broad, and what is its value at g d, 

per foot? 

(60.) Reduce - of Ss. Sd. to the fraction of 7^. Sd, 

and — of a moidore to the fraction of a guinea. 
16 

3 7 

(61.) Find the sum of - of a shilling, 5 of a crown, 

and "Ti o^ a guinea. 

(62.) Reduce 4«. 6^ to the decimal of a crown, and 
find the value of .425 of a guinea. 

(63.) If 250 men dig a trench 450 yards long, 15 feet 

wide, and 5 feet deep in 21 days, how many will dig a 

trench 360 yards long, 12 feet wide, and 3 feet deep in 

14 days? 

14 
(64.) Find in lowest terms the 5th power of — • 

• (65.) Find the 3d power of 1.04. 

(66.) Find the number of solid feet in a cubic block of 
ice whose edge measures 12 feet. 

(67.) Extract the square root of 8118190201. 

(68.) Find the side of a square, equal to a rectangle 
whose dimensions are 16 ft. and 144 ft. 

(69.) Required the cube root of 13 to three places of 
decimals. 

(70.) The area of a circle being 3.1416 times the square 
on the radius, find, to two places of decimals, the length 
of the tether when a donkey has an acre to feed upon. 
N.B. 4840 square yards = 1 acre. 

(71.) Required the simple interest on 193^. 11;. Sd. for 
3 years, 1 1 months, at 4^ per cent. 

(72.) Find the net value of 1 ton, 8 cwt. 2 qrs. 8 lbs. at 
5&per lb., after deducting 2^ per cent.Trom the weight, and 
then 5 per cent from the value of the diminished weight. 
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(73.) Find the amount of 537L 16& 8dL in 4 years, at 
2^ per cent, simple interests 

(74.) Required the simple interest on 1931, 11«. 3cL for 
3 years 1 1 months, at 4^ per cent. 

(75.) Required the discount on 177Z. I2s, GcL payable 
at the end of 4 months, at 4^ per cent. 

(76.) Find the commission on 384/. I7s. 9cL at 2 per 
cent 

(77.) Find the brokerage on 731Z. 17«. 9^d. at ^ per 
cent. 

(78.) Find by Practice the values of — 

59,623 at 7|^. each, 
38,940 at 11|^. each, and 
1,356 at 7/. 15^. 7id. each. 

(79.) Also, by the same method, find the value of — 

237 cwt. 2 qr. 14 lbs. at 5/. IO5. 9d, per cwt., and 
3 cwt. 2 qr. 7 lbs. at 3«. lOd. per lb. 

(80.) A gentleman hires lodgings at 2^ guineas per 
week ; what must he pay if he occupy them for 3 months 
and 15 days? 

(81.) What is the amount of income-tax on an annuity 
of 500 guineas, the tax being 7d. in 1/. ? 

(82.) If the carriage of 3 cwt. 1 qr. 18 lbs. of goods be 
IBs, 9^ ; what will be the cost of the carriage of a 
ton? 

(83.) Find the sum of— 

1 1 1 1 \ ^ 1 1 1 

2 + 3 + 4 + 5' ^^^"^3 + 5 + 7' 

(84.) Find the value of 7^5^ ^^ ^ moidore, and of 

I of ^ of 16/. 8*. lid. 
5 7 ^ 

(85.) Divide 5 cwt. 2 qrs. 14 lbs. by 3^ 

(86.) Reduce 15^. 9|d to the fraction a£ 1/., and 13 
weeks, 5 days, 6| hours^ to the ikaction of 365^ days. 
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11 8 

. (87.) Compare -- of U., ~ of a guinea^ and — of 
a crown. ^^ ^^ ^5 

7 
(88.) Reduce j^ of half-a-crown to the fraction of half- 

a-guinea, and 10^. l|d to the decimal of 1^. 5s^ 

(89.) Divide 2^ by ? of 4^, and 14.4 by .0012 and 
by 120. ^ 

* (90.) Prove that ^vg"-^v7 ^2.51... and find 

■ a/8-v^7 

V^IOIO to four places of decimals. 

3 2 

(91.) Add together - of 6s. 8d. and c of a guinea, and 

reduce the sum to the decimal of 1002. 

(92.) Find the amount of 4002. in 3 years and 35 days, 
at 3f per cent, per annum. 

(93.) Find the greatest common measure of 837, 1134, 
and 1377. 

(94.) Extract the square roots of 826281 and 1.02045. 

(95.) Divide 35 by 4^75, and .0175 by 35. 

(96.) Divide 199Z. 35. lOd. by 53. . 

(97.) What is the cost of 60 cwt. 3 qrs. 12 lbs, at 
71. 135. 6d, per cwt.? 

(98.) Add together 100|, 64^, and g of 701. 

(99.) Multiply 2.43 by .012, and divide 3.46 by 9.051 
to four decimal places. 

(100.) Find the value of .215 of a guinea, reduce 45.9|c?. 
to the decimal of ll. 

(101. )' Find the amount of 6902. for 3 years at 4 J per 
cent, per annum. 

825 
(102.) Reduce ^^ to its lowest terms, and extract the 

square roots of 11881 and 51.84. 
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(103.) A person's dailj income is IL 5s,, and his quar* 
terlj expenditure is 135/. lOs.; tiow much will he be in 
debt at the end of two years and a quarter ? 

. (104.) Find the greatest common measure of 805, 
1311, and 1978. 

(105.) Extract the square roots of 824464 and 1.03054. 

(106.) What is the discount of 340/. due 5 months 
hence, at 4 per cent, per annum ? 

(107.) Find the value of 23 yds. 1 ft. 7 in. at 4^. 50. 
per foot. 

(108.) Find the amount of 136Z. for 4 years, at 4| per 

cent, per annum, 

3 

(109.) From 7f take 5^; reduce — of 2 J to a simple 
^ . ^ 2484 . , In- 

fraction, and to its lowest terms. 

(110.) Multiply 1.23 by .0059, and divide 600 by 
.005. 

(111.) Find the square root of .5 to 3 places of decimals, 
and divide twice the square root of 3 by the cube root 
of 2. 

(112.) If the discount of 1501 for Ij years be 12/.; 
find the rate of interest. 

(113.) 1001 is payable at the end of 6 months, and 
150/. at the end of 9 months ; find the equated time of 
payment. 

(114.) Reduce 18^. 4|rf. to the decimal of 1/., and 3 qrs. 
3 lbs. 1 oz. 12 drs. -} to the decimal of a cwt 

(115.) Find value of .03 of a shiUing, .87812 of 1/., 
and .375 of a guinea. 

(116.) Find the product of 15 ft. 7 in. by 5 ft. 11 in. 

(117.) What Ss the interest of 1,643/. 7& 5^cL for 4 
years, at 3^ per cent ? 

(118.) Extract the square roots of 43046721 and of 
S76.535, and the cube root of 134217728. 

(119.) If 24 men in S days of 10 hours each, can dig 
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1)600 yards of earth, in how many dajs of 12 hotirs each 
can 72 men dig 2,560 yards ? . 

(120.) What is the price of a marble slab, whose length 
is 10 feet 1 1 inches, and breadth 3 feet 9 inches, at 58, 6a. 
per foot? 

(121.) What must be paid for 1,2651. Ss. 3d. 3 per 
cent stock, at 97f per cent. 

(122.) What portion of a florin is Is. T^d. ; find value 

of .027865^. 

(123.) Reduce 5,4271. to guineas, 

292571 grs. troy to lbs., and find in 
491256 seconds how many days. 

(124.) Multiply 21. 19*. 5ld. by 1845, and 

27 cwt 3 qr. 12 lb. by 39. 

(125.) Divide 1,394Z. 7^. lOd. by 97, and 

170Z. 16*. Sd. by 21. Is. Sd. 

(126.) If 31 lbs. of tea cost 71. 1 5s. what will 6 cwt. 
1 qr. 6 lbs. cost? 

(127.) The poor rate of a parish is 1961. 17«. 6d.; the 
rental is 3,500^ ; what is the assessment per 1{. ? 

2 5 

(128.) A has - of a mine, and sells -^ of his share for 

300/. ; what is the value of the mine ? 

(129.) By practice, find the value of 

43,253 at I6s. Sd. each, 
and l,234f at U 16^. 8|rf. each. 

(130.) Findthe value of .67,352,718Z. and 1.92,834,906/1 

(131.) Find the interest of 1,739/. from May 5th to 
Nov. 20th, at 2J per cent, per annum. 

(132.) Find the square root of 62,504,836, and the 
cube root of 843,908,625. 

(133.) Find the product of 1.3038404 by 1.3038404 

und the square root of 1.7 to 7 places of decimals. 

7 
(134.) How much silk - yard wide will line a cloak 

1 yd. 3 qrs. long, and 9 qrs. 3 nails broad? 

F 



98 ABITHMXTIC. 

(135.) K the freiii^Et of a ship of 500 tons for 3 ma«t]^f 
be 2451 ; what would be the freight of a ship of 230 tons^ 
for 7 months ? 

(136.) If 120 men can dig a trench 150 jds. long, 
2 yds. deep, and 3 yds. broad, in 8 days of 12 hours eaoh» 
in how many days will 50 men dig a trench 80 yds. long, 
1 yd. deep, and 2 broad ? 

(137.) Multiply 61.032572 by 1.6769235 so as to 
retain 4 places of decimals in the product. 

(138.) Divide 26.5234 by 42^6792, and have 6 figures 
in the quotient. 

(139.) A window is 7 ft. 8 in. high, and 3 ft. 6| in. 
wide ; what will be the expense of glazing it at Is. 7d» a 
square foot ? 

(140.) Find the interest and the amount of 125 guineas 
for 3| years, at 4| per cent, compound interest. 

(141.) Extract the square roots of 1.21 and 12.1, and 
the cube root of 84604519. 

(142.) If when wheat is 16^. 3d. a bushel the penny 

2 5 

loaf weigh - of r of 18 oz. j find what it ought to weigh, 

o O 

2 
when a bushel of wheat is worth - of 13*. 6d. 

(143.) Two merchants, A and J3, insure a ship's cargo; 

A has ventured 1,520?., for which he pays 5 of ^ of the 

Insurance, which amounts to 420L — ^Find what B paid of 
the insurance, and what he ventured in the ship. 

(144.) What number of fifty pound shares, bearing a 
premium of 12J per cent, must be given for 30 fifty 
pound shares, which are at a discount of 17| per cent. ? 

3 
(145.) Find how many yards of carpet, j ^^ * 7^^ 

wide, will be sufficient to cover a room, the length of 
which Is 30 ft,, and the breadth IS ft. 

(146.) A man. sells a horse lor 2iL S$., and loses 
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262, 16^. per cent on what the horse cost hiiQ ; find what 
he gave for the horse. 

(147.) If the carriage of 30 ewt. of baggage for 20 
miles cost 11. 13& ; what must be paid for the carriage of 
45 cwt. for 35 miles ? 

(148.) Jn how many days of 10 hours each, will 25 
men reap a field, containing 36 acres, when 15 m^n, in 
5 days, of 8 hours each, can reap a field containing 20 
acres ? 

• 

(149.) What quantity of water must be added to a pipe 
of wine, which cost 75?. to gain 25 per cent, by selling it 
at 12s. a gallon? 

(150.) Find the cost of carving a cubical rosewood 
chest, one of whose edges is 2 ft. 6 in. at the rate of 7^. 6d. 
a square foot. 

(151.) If the French foot be 6^ per cent, greater than 
the English foot, and if the metre be 39,37 English inches, 
how many metres are there in 1,000 French feet.? 

4 6 9 - 

(152.) Add together -, ^^ and j^« 

(153.) Prove that the sum of 5^ and 3^- is equal to^ 
four times their difierence. 

.(154.) Multiply 2f by i of ? of t 

(155.) Divide 3^ by i of ^ of 1 

3 4 

(156.) Reduce — cwt. to the fraction of a lb.; and =, 

o2' 7 

of an ounce to the fraction of a cwt. 

2 3 7 

(157.) Change g, 2 and g into equivalent fractions 

having the least common denominator. 

(158.) What are the decimal fractions equivalent to 

25' ^°^ 125^ 

p2 
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(159.) Find the sum of .295, 3.086, 12.87, .0051, and 
729.54. 

(160.) What is the product of 275, 2.75, and 27.5? 

(161.) Express 125. G^cLy and I5s. 9|^., as decimals 
of IZ. 

(162.) Find the value of 2.86875/., and of 13.3375 
acres. 

(163.) Extract the square root of 998001, and the 
cube root of 1 17649. 

(164.) Find the price of the carpet of a room 18 ft. 
6 in. long, and 14 ft. 3 in. broad, at 5^. per square yard. 

(165.) K 10 men reap 20 acres of corn in 4 days, how 
many men can reap 70 acres in 10 days ? 

(166.) A staff 5f ft. high casts a shadow 63^ ft., what 
is the height of a steeple which casts a shadow 220| ft. ? 

(167.) Calculate the interest on 250Z. for 9 months, at 
3, 3^, 4, 4|, 5, and 6 per cent per annum. 

(168.) A ship worth 900Z. being entirely lost, of which 
^ belonged to Ay ^ to S^ and the rest to C, what loss 

o 4 

will each sustain, supposing 5401. of her value to have 
been insured ? 

7 1*7 

(169.) If YY of a house cost 360/., what will 7- of 

the same cost ? 

(170.) How many planks, 15 ft. long, and IJ wide, 
^'ill floor a room 60| ft. long, and 33^ wide? 

(171.) T\Tiat will 500/. amount to in 3 years, at 5 per 
«ent. per annum, compound interest ? 

4 
(172.) Beduce -, 2^, and 3^ to fractions having a 

common denominator. 

(173.) What is the value of 3§ + 2f + — + 7^ ? 
(174.) Find the difference of If of 3|, and 2^ of 16?. 
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(175.) What is the product of 2| l>y 5 of | of L 

(176.) Divide 15^ of 8J ^7 § of ~ of 15|. 

(177.) What is the value of 

2247 ^ 903 774 ^ 1926 

1017 • 1107 ^ 615 ' 565* 

(178.) If tt: of a lottery ticket cost 41. lOs., what is 

1 1 
the price of - of - of a ticket ? 

2 3 

(179.) A person possessed of - of a coal mine, sells - of 

his share for 2,000Z, ; what is the value of the whole 
mine? 

(180.) If a piece of work can he performed in 17^ days, 
by working 13| hours per day, how many days will be 
required if 10^ hours per day be employed ? 

(181.) If 751, be due in 4 months, 125Z. in 5 months^ 
and 150^. in 7 months, what is the equated time for the 
payment of the whole ? 

(182.) What will 387Z. 17s. 9d. amount to in 2j years 
at compound interest, at 4 J per cent, per annum ? 

(183.) I sell cloth at 8». 9d. per yd. and gain 12 per 
cent. ; what would be the gain per cent, if I sold it at 
10«. 6d. per yd.? 

(184.) A father left his estate, valued at 19,090^., 
among his three sons, so that for every 2L A receives, S 
shall have 3^., and C 5L How is the estate to be divided ? 

(185.) Extract the square root of 22.9441 ♦ 

(186.) Extract the cube root of 46656. 

(187.) What is the price of a marble slab the length of 
which is 5 ft. 7 in., and the breadth 1 ft. 10 inches, at 6s, 
per ft. ? 

(188.) How many francs can I receive for 140/., ex- 
change at 25.75 francs per 1/. sterling ? 
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(189.) Change 162,246 oz. to tons, 73938 ia. to miles, 
1,234^. 17^. 6d. into sixpences, and 16 yds. 20 ft. 1,456 
in. (solid measure) into inches. 

(190.) Required the price of 659 ctvt. at 4/. 11^. 562. 
per cwt. 

(191.) If 47 yds. coat 34Z. IDs. Sid., what will 11,738 
cost ? 

(192.) If 18 men can build a wall in 28 days, how 
many will build it in 7 daya ? , 

(193.) If 19 galls, cost 8^. Is, 6d., how many galls, 
may be purchased for 243^ 2s,? 

(194.) If the carriage of 14 cwt. Oqr. 23 lbs. for 65 miles 
cost a certain dum, what weight wUl be carried for the 
same sum 37 miles ? 

(195.) Required the neat weight of 51 barrels, each 
weighing 1 cwt. Oqr. 13 lbs., allowing 4flb8. per bag 
for tare. 

(196.) Required the neat weight of 14 casks, each 
weighing; 1 cwt. Oqr. 23 lbs. 80:5., tare at 12|lbs. per cwt 
and tret lib. per cask. 

(197.) Required the amount of 325^. I65. 8d., at 4| per 
cent, simple interest, in 3| years. 

(198.) Required the amount of 550Z. 10s, at 4 percent 
compound interest, in Ij year, interest being paid half- 
yearly. 

(19&.) Required the commission on 975Z. 10«. 3dL at 
6s. 6d, per cent. 

(200.) Required the interest on 641?. 12s. Sd. for 36 
days at 4J per cent* 

(201.) Required the present worth of 24IZ. 12s. Ad. 
due at the end of 146 days, at 4^ per cent. 

(202.) Required the neat weight of Hhhds., each 
weighing 7 cwt. 2 qrs., after allowing tare at 7 lbs. per 

cwt. and tret -- of remainder. 

(203.) Required simple interest on 273?. 19s. IQd. for 
3 J years at 3 per cent. 
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• (204.) Required simple interest on l^OOOZ. for 1 year 
3| months at 5 per eeQt 

(205.) Required amount of commission on S,501L Is. at 

11 

—- per cent 

lo 

(206.) Required present worth of 1,642/., due 9 months 
hence, discounting at 3| per cent. 

(207.) How much tobacco at 51, 5s. per cwt must be 
given for 6 cwt. Iqr. 14 lbs. of snuff at 4*. 6d. per lb. 

(208.) 1^ I2s, is paid per cwt. ; on this 25 per cent is 
to be gained; required price per cwt, and the quantity to 
be sold to gain 100/. 

(209.) A horse costs 22Z.; at what must it be sold to 
gain 30 per cent upon this sum ? 

(210.) Required the weight of a certain priced loaf 
when wheat is at 56s* per qr., if its weight is 3 lbs. 2oz. 
when wheat is at 50s. 

(211.) Find the value to a fraction of one penny of 

(212.) If a man can complete a piiece of work in 4 days, 
and a boy the same in 9 days ; what part of the work will 
they accomplish in 2 days, working together ? 

(218.) Find the continued product of — 

.00259 X 3.817 X .00615 X 21.39. 

(214.) Required the surface and vol. of a rectangulaz 
block 7ft 4 in. lon<r, 3 ft 3 in. broad, 2ft 6 in. deep. 

(215.) Extract the square root of 5 to 6 places of 
decimals. 

(216.) Find the number whose square=2 X 23' +23 + 8. 

(217.) 170^. amounted to 182Z. 15s. at 5 per cent, aim* 
pie interest ; find the time. 

(218.) Find the value in francs of 675Z. IS^. 3c;. at 
23 fr. 15 cents, per IL 

(219.) By selling goods at 8s. I lost 16 per cent ; at 
what rate must I sell them to gain 7 per cent ? 
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' (220.) A merchant had 5^cwt. of sugar at &| per Ib.^ 
which he bartered for tea at 8|«, per lb. How much tea 
djd h^ receive for the sugar ? 

(221.) Two men travelled from the same town, the one 
north 28 miles per day, the other west 36 miles per daj. 
How far were they distant after travelling 6 days ? 

(222.) 4 puts in 1800 

I They gain 3,600?. Required 
^each man's share of this gain. 



B — 2401. 
C — 350?. 
J) _ 430?. 



(223.) Three sorts of coffee are mixed : viz. 501bs. at \2d, 

441bs. — 9d. 
28 lbs. — M, 
Required the worth of the mixture per lb. 

(224.) If 100/. is due in 9 months, ) Find the equated 
500?. — 15 — /time. 

(225.) A has 7,800 lbs. of pepper at I*. 3|c?. per lb., 
B has ginger at l\d» and cinnamon at 4«. 9c?. per lb. 
A exchanges the pepper for equal quantities of ginger 
and cinnamon. How many lbs. of each does he receive ? 

(226.) If needles be bought at 2«. 60?. a gross, how 
many may be sold for Ic?. to gain 20 per cent, upon the 
cost price ? 

(227.) Ay B^ Cy continue in trade for a year with a 
joint stock of 700/. At the end of that time ji's share of 
the gain was 25, £*s 48, C7*s 27 ; required each partner's 

stock. 

(228.) ^ of a debt is due at Lady-day, 

\ -^ Midsummer, 

I — Michaelmas, 

\ — Christmas. 

How many days after Lady-day should the whole be paid ? 

(229.) Reduce 4,560 francs 50 centimes into sterling : 
exchange at 23 francs 75 centimes per £ sterling. 

(230.) Reduce 580/. sterling into marks banco : exchange 
at 13 morks 6 schillings per £ sterling. Note, 16 schil- 
lings = 1 mark. 

(231.) Explain the difference between interest and dis- 
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count, and calculate the discount on 5001. for 2 months, 
and 376/. for 90 days, at 5 per cent., and at 6 per cent, 

(232.) State what is meant by insurance, commission, 
and brokerage : and calculate the insurance on 1,600^., at 
3 1 per cent. ; brokerage on 8501,, at | per cent. ; aiid 
commission on 1,250^., at 2| per cent, 

(233.) Reduce— 

Co and c to decimal fractions ; and 

.009101, and .1001 to vulgar fractions. 

(234.) Perform the following operations : — 

19.876 — 3.042361, and 101.0 — .0019. 

M X .011 X 2.02 X .002, and 4-234 -r- .00365. 

(235.) Find the value of 22.75 of 51. 10s. 6d. ; and 
reduce 3 hrs. 3' 2^" to the dec. of 1 day. 

(236.) If the circumference of a circle := 3.1416 times 
the diameter, find the radius of the earth, whose circum- 
ference is 24857 miles. 

(237.) Required the area of a pavement whose length 
•is 23 ft. 1 1 in., and breadth 3 ft. 4 in. 

(238.) Required the content of a chamber 71 ft. 2 in, 
long, 34ft. 5 in. broad, 20 ft, 3 in. high. 

12 
(239.) Can -— be exactly represented by a decimal 

fraction ? ^'^ 

(240.) Express .0009375 by a vulgar fraction in its. 
lowest terms. 

(241.) Find the values of— 

1.0000123 + 31.1 + 117.154 + 2343.008 + 0002. 

3.45 — .00098. 

.003 X .01 X 500000. 

1.1 X .011 X 1.01 X .0101. 

4 -f- .00255. 

.23 X .36, 

(242.) If 1 lb. of sugar cost .0703125 of 16*., what is 
the cost of .0625 cwt. ? 

F 3 
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(243.) Find, hy duodecimals, the expense of paving ti 
yard which is 23 ft* 6 in. bj 13 ft. 9 in., at 4«. 6d. the 
square jard. 

(244.) Find the simple interest and amoant of S55L ISs. 
for 4 jears, at 4 pet cent, per annum. 

(245.) What must be paid to a stock-broker for buying 
S60L stock in the three-per-cents, reduced, the commission 
being II. per cent. 

(246.) A cargo valued at 3,56ir. 1 1«. 7|c?., being insured 

at 8^ per cent.-^what is the insurance? 

(247.) If I pay an agent 3^ per cent, for selling goods 
to the amount of 240Z. 16«. 8d., what is his commission? 

(248.) What is the discount of 45L I2«. 6d. for S6 days 
at 5 per cent, per annum ? 

(249.) What is the net weight of 32 cwt. 3qrs. 12 lbs. 
of sugar, tare 14lbs. per cent, and tret 41bs in 104 lbs. ? 

(250.) What is the net weight of 6 hogsheads of 
tobacco, each 9 cwt. Iqr. 14 lbs., tare 3qrs. 18 lbs. per 
liogshead, tret 4 lbs. in 104, and cloff 21bs. in 336 ? 

(251.) 170?. amounted to 182^ 155. at 5 per cent, simple 
interest — find the time. 

(252.) Bequired the value of a cube whose edge = .05 
^eet. 

(253.) Find the 5th power of .01, and the 4th power 

35 
(254.) Extract the square roots of 717409, of o to 6 

places of decimals, and of ^ ^^^, . 

14641 

373248 
(255.) Extract the cube roots of ||A^>Qo> a°^ of 24 to 

3 places of decimals. 

(256.) Find the number, whose square 

= 2 X 23* + 23 + 8. 

(257.) If the base of a right-angled triangle is 342 feet, 
and the perpendicular 475 feet: required thd length of 
the hypothenuse. 
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(258.) Reduce to a single term :-^ 

1. 31.01 + .037 + .00615 + 27.382; 

2. 101.02 — 1.00900; 

3. .00259 X 3.817 X .00615 x 21.39 ; 

4. 51.2 ^ 613.912. 

7 
(259.) Beduce • to a decimal fraction ; and 1 rood, 

1001 

10 poles, to the decimal of 1 acre. 

(260.) Determine (to seconds) the value of «242256 day. 

(261.) How many square feet of flooring in a room 
54ft 7in. by 16ft. 4in. 

(262.) Required the surface and volume of a rectangular 
block, which is 7 ft. 4 in. long, 3 ft. 3 in. broad, and 2 ft. 6 in. 
deep. 

(263.) Define those vulgar fractions which can be exactly 

177 5 

expressed in the decimal form. Convert —r- and 7— into 

62o 16 

decimals without division. 

(264.) From 3.45 take .00098. 

(265,) Find the continued product of 

•102 X 1.02 X 10.2; 

and prove the truth of your result by using vulgar firac* 
tions. 

(266.) Divide 181.3 by .00037. 

(267.) Reduce 3 furlongs 33 yards to tbe decimal of 1 
mile; 12h. 55' 21" to the decimal of 1 day; and find 
the value of .176 of 1 furlong 36 pules 2 yards 5 inches. 

(268.) What length of that wbicb is 2 ft. 3 in. wide will 
be required to cover a square whose side = 18ft. 9 in.; 
and what will be the cost, at 2s. the linear yard ? 

13 5 23 
• (269.) Reduce to aingle fractions, 7 + g + g + 24 » 

12i + 24i + 174 - 54i ; 12|X23S; 
and 1234567 ^ 26-^. 
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(2*70.) Find the value to a fraction of one penny; 

of 13^1-^8-^1. 

(271.) Find the value of 845 yards at 7/, !]*• 3|<;., 
and of 745 ft. 10^ in. at 4ts. 9^€L per foot. 

9 
(272.) Multiply the 3d power of r by the 6th power 

(273.) Required the square roots of 390141504: of 

•1.7 to 8 places of decimals: and of - to 9 places of 
decimals. 

(274.) The paving of a circular space 50 feet in dia- 
meter costs 74Z. 16a. Bd. ; what will the paving of another 
cost, which is 120 feet in diameter? , 

(275.) Extract the cube roots of 843908625, and of 24 
to 4 places of decimals. 

(276.) A*s stock of 340Z. was 4 months in trade, 
^'s stock of 510/. was 8 months in trade, 
(7's stock of S50L was 10 months in trade, 

the gain amounts to 270/. I3it. 6(L; required, each one's 
share of the gain. 

(277.) A and JB entered into partnership for two years. 
A contributing 9601, and 3, 1,500/. ; after 8 months they 
admit Q with a capital of 720/. ; at the end of the period 
the gain amounts to 847/. 15;. ; required, the share of 
each. 

(278.) If 100^. are due at the end of 2 months, and 
750/. at the end of 7 months ; what is the just time for 
the payment of both debts ? 

(279.) 28 lbs. of tea, which cost 4*. 9d. per lb. are mixed 
with 56 lbs. which cost 5s, per lb. ; required, the price per 
lb. at which the mixture should be sold to gain ScL on 
every lb. 

(280.) Required the value of 65 Kapoleons, if 1 Napo^ 
leon = 20.8 fr., and 1/. = 25.45 fr. 

(281.) Required the value of 72 thalers; if 1 thaler 
= 30 groschen, and Is. = 10.1 groschen. 
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(282.) Raise Yk *<> ^^^ ^^^ power, ,0012 to the 2d power, 

and 1.01 to the 3d power. 

(283.) Find the square root of .01595169, the cube 
root 16934.994432, and the square root of 7^^^^. 

(284.) Reduce 234a. 3r. 27p. to poles; 2,174 ounces 
of gold, to pounds; 365 days, 5 hours, 48 minutes, 51 
seconds, to seconds ; and 782,512 solid inches to solid 
yards. 

(285.) Required the cost of 3cwt. Oqr. 81 lbs., if 31 lbs. 
cost 7Z. 15a.; and the cost of 33 hogsheads, if 41 cost 
287L2*. 6|rf. 

(286.) Find the distance a man will walk in 4 hours, if 
he walk 7 miles in 2 hours 10 minutes. 

(287.) In what time will 64 men build a house, if 57 
can build it in 108 days ? 

(288.) Find the weight of a certain priced loaf, when 
wheat is at 56^. per qr. ; if its weight is 31b. 2oz. when 
wheat is at SOs, 

(289.) If 1*. worth of bread weigh 61bs. when wheat 
is at 6s, a bushel; what ought it to weigh when wheat is 
at 6s, 9d, a bushel ? 

(290.) Reduce these fractions to their least Common 
Denominator : — 

3 7^ _6 11 13 23 

5' 10' 25' SO' 45' 60' 

(291.) Find the value of 7cwt. 3qrs. 11 lbs. at 
21, 135, Id. per qr. 

(292.) Find the continued product of. 102 x 1.02 X 10.2; 
and prove the truth of your result by using vulgar 
fractions. 

(293.) Required the cubic feet of timber in a beam, 
whose dimensions are 20 feet long, 3 feet broad, and 2 feet 
6 inches deep. 

(294.) Find the distance between two people, who have 
travelled from the same point, in directions due north 
and due east, 80 and 60 miles respectively. 
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(295.) Find the amount of 500^. from March 1 to 
January 9, at 4f per cent. 

(296.) Find the aiM^unt of .50Z. for three yearsy at 5 
per cent, oomponnd interest 

(297.) Find the true discount upon a bill of 4 19^. I2s. Id., 
drawn March 6th, at 7 months and discounted September 
15th, at 5 per cent* 

(298.) 11,000^. are transferred from the 4 per Cents, 
at 92 to the 5 per Cents. at*110, (both prices includuig 
the brokerage,) — what is the difference of income? 

(299.) Two horses, whose velocities are respectively 

186^ miles in 16^ hours, 
and 196^ miles in 1 8| hours, 
start at the same instant from the same point, in opposite 
directions; compare their rates, and find how far they 
will be separated in 6|. minutes. 

(300.) Find the greatest Common Measure and Lieast 
Common Multiple of 385 and 326. 

(301.) Reduce these fractions to their lecat Conmion 
Denominator : 

3 J^ JS^ n 13 23 

5' lo' 25' 30' 45' 60* 

(302.) Find the value of— 

1111 

5 i of 4 i — 3 i of 3 i. 
3 2 4 5 

(303.) Eeduce 3| of 1 cwt. 3 qrs. to the fra6tion of 
1 ton. 

(304.) If one yard of lace cost l|f 7. what will 16^1^ 
yards cost ? 

(305.) Find the value of— 

37 at 5Z. 17«. 6i each; 

and of 111 at 18& ^\d. each. 

(S06.) Multiply 439 by 2d7, and give a reason for the 
position of eadi figure. 
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(307.) How much must be divided amotig 54 men^ in 
order that each maj receive 7/. 3^. 4^^. 

(308.) If 27 oxen can be purchased for 593?. Is, 5|e/., 
what is the average price of each ? 

(309.) How many coina^ each worth 9^. 6d,, are con- 
tained in 23 IZ. 16s. ? 

(310.) Change— 

3700 half-crowns into fourpenny jueces; 
36Z. 17s. 6d. into crowns; and 
200^000 cubic inches into cubic yards. 

(311.) If 24 yards of cloth cost S2l, how many may be 
bought for 721. ? 

(312.) If a creditor to the amount of 45s. receive 35s., 
how much in the II, is this? 

(313.) Reduce 731, 14s. Sd. to pence; 83765 farthings 
to guineas ; 735 tons, 12 cwt. 3 qrs. to lbs. ; 876543 days 
to years j and 22032 square inches to square yards. 

(314.) If 6 lbs. of tea cost 26s. how much will 28 lbs. 
cost? 

(315.) If 10 men can do a piece of work in 8 days, 
how long will 4 men take to do the same ? 

(316.) If il. 18s. is paid for 19 yards, how many can 
be purchased for 51. 14s.? 

(317.) A ship is provisioned for 60 days, aUowing each 
man 3 lbs. a-day : how much should be allowed to make 
these provisions last 80 days ? 

(318.) Reduce 1471, 9s. 4A to pence; 17595 farthings 
to guineas; 367 tons 16 cwt 1 qr. 14 lb. to lbs.; 134104 
minutes to weeks; and 139968 cubic inches to cubic yards. 

(319.) If 12 lbs. cost 21 12s., how much will 56 lbs. cost? 

(320.) If 19s. is paid for 9 J yds., how many yards can 
be purchased for HZ. 8s. ? 

{321.) If the penny loaf weigh 4| oz. when a 'SBxk of 
flour costs 38s., what should it weigh when the sack 
costs 57s. ? ; 
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(322.) Reduce to a single expression : 

15 ^ 5 2 ,5 7,1 12 ^2 

l7 + 5-4-5l'^"'2^4^i5^n^S' 

18 
and also Divide ll. Is, 4|A bj oon* 

(323.) Express 

2 2 

- of 21 Z. — - of 6s, Sd. as the fraction of 1 crown ; and 
7 o 

4 5 

p of I crown + -- of J guinea as the fraction of 1 guinea. 

3 
(324.) How often is j= of 2^. lOd. contained in 6^. ? 

3 
(325,) If & of a prize is worth SL 12s,, how much is 

- worth ? 

o 

(326.) Find the value of 

271 yards at 61, 1 5s. lO^d. per yard ; and of 
21a. 2r. 12p. at 3^. 15«. 8d, per acre. 

(327.) Multiply the 3d power of - by the 2d power 
7 ^ 

(328.) Required the square roots of 97535376, of 
761.9, and of .0003841, both to 6 places of decimals. 

(329.) Required the cube roots of 219365327791, and 
of 11, to 5 places of decimals. 

17 
(330.) If the two terms of the fraction ^^ be multi- 
plied by a certain number, the fraction will be in the 
decimal form : what is the number ? 

9 35 1 

(331.) Reduce — , -—, and -- to decimal fractions, 

10 49 o*^ 

and .027303 and .5005 to vulgar fractions. 
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(332.) Perform the following operations : — 

1. 17.765 — 93125 and 2020.01 — 199,0245^ 

2. .0003 X .01 X 500000. 

3. 22.5 X .0241 X .0024. 

4. .00128 ^ 8.192. 

5. 1708.4592 ^ .00024. 

(333.) A ship's crew consists of 20 men ; the quantity 

of biscuit will allow 18 oz. to each man per diem ; imme* 

diately after weighing* anchor, some men are picked up, 

and the allowance is reduced to 15 oz. : how many were 

picked up ? 

15 5 2 
(334.) Reduce to a single expression, r;: + qT — ~' ' 

4 5 

(335.) Express c of J crown + j of J guinea as the 

fraction of 1 guinea. 

(336.) If the length of the year be taken at 365| days 
instead of 365.242264 days, its true value, what will the 
error amount to in 4 centuries ? 

(337.) The edge of a cube is 7 ft. 4 in. long : how 
many imperial gallons will it hold?-^N.B. 1 imperial 
gallon = 277.274 cubic inches. 

(338.) If a pipey whose diameter is 1.5 inches, fill a 
ci^t^rn in 5 hours, in what time will another, whose 
diameter is 3.5 inches, fill the same ? 

(339.) The amount of 320^ 10^. at 5 per cent, com- 
pound interest, for 4 years ? 

(340.) The price of a ton is 96|^ ; the commission 
charged to both seller and buyer is 2s, 6d. on each ton : 
how many tons will 775/. purchase, and what will the 
holder receive ? 

(341.) By selling at 46/. I6s. per cwt. there is a loss of 
10 per cent.: required the loss or gain per cent, by selling 
at 48i per cwt. 

(342.) 40 gallons, at 2(L per gallon, ) . n 

/«rx A J 1 are mixeci 



ons, at 2<L per gallon, '\ 

„ 4a, „ > 

„ 5A „ ) 



80 :: 5A :: r '°s^'^^'- 

Required the value of 1 gallon* 
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(343.) How much British money is equivalent to 
6012 rupees, exchange being at 2$, l^d, per rupee ? 

(344.) Extract the cube root of 11 to 5 places of 
decimals. 

(346.) Change .1875 into a vulgar fraction in its lowest 

17 
terms, and - ^-^ into a decimal fraction. 

(346.) Find— 

1. The approximate value of — . 

2. The sum of 3.419 + .0266 + .08 + 1.21734. 

3. The excess of 3.025 above .003025. 

4« The acres, roods, and poles in 13.3375 acres ; and 

5. The quotient to 3 places of decimals of 

.0719 4- 27.53. 

(347.) What length must be cut off from a rtbctaagulsr 
surface 2^ feet broad, to make a square yard ? 

(348.) Find the depth of a rectangular dsiern whose 
length ea 9f feet; breadth rs: 6 feet ; and voL == 294| 
cubic feet 

(349.) Find the cost of carpeting a room, 28 feet long 
and 19 feet wide, with carpet f yard wide, at 5s. 9dL the 
linear yard. 

(350.) Find the cost of 60 panes of glass, each 15 in. 
by 1 1| in., at 5s, 4d. the square foot. 

(351.) If the 4 per cents, are at 82^, how much stock 
should be given in exchange for an estate which is worth 
1750Z.? 

(352.) If 4 per cent be lost by selling at 2s. 9cLf what 
price will produce a gain of 10 per cent^ 

(353.) By selling at 41 14«. 6d., 18 per cent is lost: 
required the prime cost 

(354.) Ay S, and C7, form a joint stock of 4o,000Z. and 
gain 15,000^.; their re^ective shares are 7500/1, 5000/., 
and 2500/. : find the portion of stock contributed by eadi. 
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(356.) A advances ISOOt fbt 9 months, and B 1200Z. 
for 6 months: what share of gain of 1150Z. belongs to 
each? 

(356.) Teh bushels at 3«. 8rf. ; 21 at 35* lOd; 35 at 
As, are mixed together : required the price of 1 bushel of 
this mixture. 

(357.) lOOZ. is due in 3 months, 120iL in 2 months, and 
160/. in 5 months: find the equated time. 

(358.) Reduce 156^ 15«. to francs, the exchange being 
at 23.5 francs per 1/. 

(359.) If 2\s* ^ssi 27 francs, what should be given for 
2500 francs ? 

(360.) Find the commission on 126/. at f per cent., 
and reduce the answer to the decimal of IZ. \\s. 6d, 

(361.) Reduce to a single fraction — 
11 5 6 I7^1p7.3 4.^1 
7b + 21 + 5 + 42' "^^2^^i2"^ 5^ TT^^S-- 

(362.) Divide 7^. l^d. hj ^^ . 

(363.) Find the value of—- 

|of IL + ^ of 5Z. — ? of 63. Sd, 
8 20 5 

(364.) Express as the fraction of IZ.— 

5 
— of a guinea + 1| of a shilling, 

(365.) How often is |Z. contained in 24 guineas ? 

3 
(366.) If — of a ton is worth 4Z. 10s., what is the 
^ '^ 2 16 . 

value of - ? 
o 

(367.) Find the values of 437 cwt. at 3Z. 6s. diet,, and 
of 7 cwt. 3 qrs. 11 lbs. at 2Z. 13*. IcZ. per quarter. 

(368.) A has 1385 yards of linen worth 2s, 7|fZ. per 
yard, for which B gives him 32Z. 7*. Sd. ready money, and 
also calicos at lO^d. per yard. How many yards of the 
latter did A receive ? 
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(369.) 137 cwt. are bought at IZ. 14«. 9Jd per cwt., 
and sold at 4|d per lb. Required the whole loss or gain. 

(370.) X, My and iV continue in trade for a year with a 
joint stock of 3500^. At the end of that time Z/'s share 
of the gain was 125^.— JltTs 240^.— i^s 135^. Required 
each partner's share of the stock. 

(371.) 1750^. is to be paid as follows: 

300/. in 4 months \ 

125^. in 5 months / Required the equated time 
365/. in 8 months ? for the payment of the 
400/. in 10 months I whole. 
The remainder in 12 months ^ 

(372.) A merchant in London remits to his corre- 
spondent in Venice 623/. 1 15. 6c/. For how manj lire will 
his correspondent draw upon his banker there, when the 
exchange is at 47 c/. per 6 lire ? 

(373.) Perform the following operations:—? 



\. 


70 21 ^ 5 ^ 42' 


2. 


^^f2^^-3^n^^^+- 


3. 


1.1 X.Oll X 2.02 X .002. 


4. 


4.234 ^ .00365. 



5. Express as the fraction of 1/, 

-- of a guinea + 1 f of a shilling. 

(374.) The edge of a cube of marble is 6 feet; the 
weight of 288 solid inches is 6 lb. ; the value of 1 lb. is 
sixpence : required the solidity, weight, and value of the 

block. 

2460375 
(375.) Divide the cube root of ^ . by the fourth 

root of 50625. ^^^^ 

(376.) A loss of 10 percent, is sustained by selling at 
46/. per ton ; what would be lost per cent, by selling at 
50/. per ton ? 
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(377.) The rates of exchange being H. = 25.4 francs, 

105 kreutzer = 3.75 francs, 
60 kreutzer =s 1 florin ; 
and 1 German mile being = 4^ English miles : find the 
expense (in English money) of travelling 381 English 
miles, at 1^ florins per German mile. 

(378.) At twelve o'clock a watch is set right; at 
1 Q*clock the watch shows 12h. 55m. ; required the correct 
time when the watch shows 1 o'clock. 

(379.) If 5 men, or 7 women can perform a piece of 
work in 35 days, in what time can 7 men and 5 women 
do the same ? 

(380.) How much stock must be bought at 76^. per 
cent, in order that by selling out at 95/., 95 guineas may 
be gained ? 

(381.) A delivers to B Z\\ yards at 5«. 6A, and 
78 yards at 7^. 8^?., and receives in exchange wool at 
\s, Sd. per lb.; how many lbs. of wo6l does he receive ? 

(382.) 118 lbs. are bought at Ss. lOcL^ and sold at 
28. 10|(/.; how much is lost by the transaction? 

(383.) jI's stock of 85/. was 16 months in trade, 
J3'a stock of 170/. was 24 months in trade, 
CTs stock of 1700/. was 5 months in trade, 
they gain 270/. I3s, 6d.; required each partner's share of 
the gain. 

(384.) If 200/. is due 3 months hence, 
If 300/. is due 8 months hence, 
If 500/. is due 12 months hence, 
required the equated time of payment. 

(385.) If 20 bushels of flour at 1*. 10c?. ) r • ^ 

42 bushels of flour at ls.Ud.y ^J® ™/^®^ 
70 bushels of flour at 25. Od J ^^g^^^er, 

required the value of 1 busl^pl. 

(386.) If six iron bars, each being 4 ft. long, 3 in. 
broad, 2in» thick, weigh 288 lbs., how much will 15 
weigh, each being 6 ft. 6 in. long, 4 in. broad, 3 in. thick ? 

(387.) Find the value of 

H - 2f - 3^:^^ + u - 161 + 3^ + 8f 
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(388.) From the following yulgav fractions seUct those 
which can be exactly exp?e8sed by decimal fractions : 

^ 7 . 49 47 22 21 

12' 12' 28' 28' 55' 55' 

(389.) Express 12 h. 55' 21" as the decimal of a day. 

(390.) There is a plantation in the form of a hollow- 
square, whose side is 252 yards, the depth is 16 yards; 
find the area of the plantation, and of the inner square. 

(391.) The area of a circle being 3.1416 times the 
square on the radius ; find, to two places of decimals, tiie 
length of the tether when a donkey has an acre to feed 
upon. N.B. 4840 square yards = 1 acre 

(392.) Required the amount of 350^. in 3 years, at 
5 per cent compound interest. 

(393.) Required the present worth of 472Z. 10a due 
one year hence, at 5 per cent 

(394.) How much per cent is 4^<?. on every shilling ? 

(395.) Reduce 1562. 17a into thalers and groschen, it 
being given that 25.32 francs as H., and 15.4 francs = 
4 thalers, and 1 thaler ss 10 groschen. 

(396.) A cubic foot of water weighs 63 lbs. ; required 
the weight of water in a rectangular vessel, whose dimen- 
sions are, 1 ft. ; 16 ft 7 in. ; 8 ft. 4 in. 

(397.) If a tradesman, in marking his goods, adds 
20 per cent, to the cash price, what will he take for an 
article which is marked 26$, ? 

(398.) A ladder placed 12 feet from the wall of a 
house reaches a window 45 feet high ; find its length. 

(399.) Divide 3| guineas among 6 persons, so that 
their shares may be in the proportion of the reciprocals of 
the first 6 units. 

(400.) A person, whose annual income consists of 200/. 
arising from property, and 600/. from profession, occupies 
a house at lOOZ. per annum ; he pays icL in the 11, on the 
WHOLE of his income, and 9d, in the 12. on the rent of 
his house ; but if the tax on the 600/. be reduced to 5^d., 
and the house-tax doubled, how would he be affected by 
the change ? 



ANSWERS 



TO THE 



QUESTIONS ON AEITHMETIC. 



ANSWERS 



TO THE 



QUESTIONS ON AEITHMETIC. 



FRACTIONS. 



Ex. 
2. 

3. 

4. 



7 
ff . • • . 

8. . « . 



9. 
10. 
11. 
12. 



Ans. 

14 35 56 
1G5 891 

\l' "if 

378 672 



21 ' 21 ' 

861 ^ 2352 

21 '' 21 

35^ 134 263 

6 ' 9 ' 12 

113 160 207 

9 ' T 

1799 



3 ' 
2881^ 
267 ' 
149 
12 ' 
6130 
17 ' 



16 
5029 

16 
8058 



1974 
42985 226847 
Tf r ' "234" 



Ex. 

10. < • • 

16. . . , 

17 

18.. 



15f 



21. 



22. 



Ans. 

182 A; 57^ 

357|^; 2019^^ 
1^8^ 
8' 12' 65 

39 



35 
144' 



23 


25 


26 


27.... 


28 


29 


30 


32.... 


«>0. . • • 



9^^- 



10^^ 



220' 

1 

9^' 

16 > 192 

15; 192 

36; 128 

587; 2223 

113; 47 

85; 17 

16; 192; 

15; 192 

36; 128; 

587; 2223 



o 



ANSWERS 



TO THE 



QUESTIONS ON ARITHMETIC. 



FRACTIONS. 



Ex. 

2.. 
3.. 

4. . 



7.. 

8.. 

9.. 
10.. 
11.. 
12.. 



Ans. 

14 35 56 

7' 7' 7 
165 891 



11 


' 11 


378 


672 


21 ' 


21 ' 


861 


2352 


21 ' 


21 


35 134 


263 


(5 ' 9 


' 12 


113 160 


, 207 


3 ' 9 


' 7 


2881 




1799 


267 ' 


16 


149 


5029 


12 ' 


16 


6130 


8058 


~17~ ' 


1974 


42985 226847 

• 



111 



234 



Ex. 

15. 
16. 
17. 
18 

21. 
22. 



« • • 



Ans. 

99^; 9^ 

357|§; 2019,,§^ 

1^ 7_^ 8_ 

8^ 12^ 55 

39 



35 
144^ 



23 


25.... 


26 


27.... 


28 


2u. ••• * 


30 


32 


oo. •. • • 



Q 1 7 



10 5 



220' 
1 

9'* 

16> .192 

15; 192 

36; 128 

587; 2223 

113; 47 

85; 17 

16; 192; 

15; 192 

36; 128; 

587; 2223 



o 
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ARITHMETIC, 



52. 



Ex, 




Abb. 




34... 


. 113; 


47; 


85; 17 


oO, . . 


12; 3 


; 587 ; 4199 


37.. . 


• 




72 


3o. . ■ 


• 




72 


O*/. • • 


• 




6300 

• 


40. .. 


• 




252 


41... 


• 




1824 


42.. . 


• 




2520 


44. .. 


• 




778050 


45... 


• 




3586451 


46.. . 


• 




1120694 




3 


7 


3 5 


48. . . 


• 4 


' 8 


' 7^ 6 




8 


6 


9 12 


49... 


' 9* 


§' 


14' 13 


50. . 


7 
' ' 8' 


7 
13' 


h 1* 




1 


1 


343 1 



Ex. 

60. . . 
61... 
62. .. 
63* . • 



Ans. 

12' 12 

12 5^ 

27' 27 

16 25 

40' 40 

105 70 



01* . . • ;. ^ 



15' 7^ 750' 3 
32 1709 

77' ^^' 



84229 
121 50 

22 7 



64. . 



65. . 



66.. 



67.. 



210' 210' 
42 30^ 
210' 210 

12 18 16. 15 

' 48* 48' 48' 48 

168^ iO^, 209 

• 456' 456' 456 

140 189^^ 132 

1932' 1932^ 1932 

350 315 

525' 525 

375 126 



68.. 



• • 



54. . • • 



00* • . . 



56, . . . 



fc)«7. . • > 



999' 640 
13 19 
45' 34 

115. 3. 

355^ 999 
10 1 
12' 12 



69.. 



525 


' 525 


700 


315 


1680' 


1680' 


80 


196 


1680' 


1680 


900 

• 


1120 


1260' 


1260' 


1155 


1092 


1260' 


1260' 




1190 



1260 









rSACTIOKS, 






123 


F.x. 




Ana. 




Ex. 




Ana. 




70. 


800 
760* 


798 665 
760^ 7G0 


88 
' 760 


91. 


. . • 




5 

884 


75. 


• • ^ 




1 


^2 






107 








288 


•fJU, 


» • • 




105 


76. 






4 
147 


93. 


• • • 




137 
144 


77. 






5 

32 


94, 


1908 
343375 " 


1 

"180 


nearly. 


78. 






825 
2304 


95. 

r 


• « • 




1431 
84211 


79. 




20 
27' 


20 
147 


99. 


3 


d. 

4; 


s. d» 


80. 




3 

44 


2 
' 75 


100. 
101. 


..12 
. . 17 


6; 


17 6 
11 3 


81. 






145 


102. 


6 


8; 


3 8| 






378 


103. 


.. 18 


5«; 


7 3 


82. 






^T^TT 




oz. 


dwt. 


qrs. lbs. 


83. 






■1 X u 

35 


104, 


... 7 


4; 


2 20 








96 




hn. min. dys. hrs. mln. 


84. 




3 

56' 


959 

2680 


105. 


. . . 7 12 ; 2 3 27 

yds. ft. in. yds. 








1 

280 

1 


106. 


. . . 82 1 ( 


B; 60 


85. 






bush. pk. gall. 


pks. gall. qt. pt. 








107. 


1 1 Ij 


2 1 


1 H 


86. 






1 






qrs. 


na. in. 








840 


108. 


... 


2 


3 i; 


87. 






^m 




mil. fur. 


po. yd 


ft. Ilk 


88. 






251 




1 1 


13 1 


2 6 






968 




oz. dwt. 


gr- 


oz. dr. 


89. 






10 


109. 


. 6 10 


lllli 


9 2| 






AfT 






qrs. lbs. 


- 






27 


110. 


. # . 




2 16 


90. 






1 


. 


. cwt. qn^ 


lbs. 


OZ. dwt 








28 


1 


8 3 


15 < 


8 14f 



g2 
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▲HITHMETia 



Ex. 

ox. dr. 

111. .2 2 
113 

114 

115 

116 

117 

118 

123. . . . 

124. . . . 
xzo, • • • 
126 

127 

128 

129 

130 

131 

132. ... 

134 



Ant. 
8cr. wki. dyt. hn. 

2; 2 5 18 

n 7_ 

48^^ 55 

153 101 



320 


' 252 


267 


663 


560' 


35840 


871 

— — « 


929 



3600' 2016 

3^ n 

5^ 25 

25 

264 
1 1 

71 

105 

■ 109 
483 
173 
210 
239 
323 

mm 

24 



' ». 
2 






16 J 



Ex. 

135. . . 
136. . . 

137. . . 

140. . . 

141. . . 
142. . . 

143. . .^ 

144. . . 

145. . . 
146. . . 

147. . . 



148.. 

149.. 
152.. 

153.. 

154.. 
155.. 



Ans. 

qrt. lbs. OS. dr. 

2 11 7f 

wkt. dys. hrs. min. 

7 6 1^- 48 



£ 

1 

5 



«. d, 

9 
5 



i 



1 



24 * 527 

ir 8^ 



-g^ of asbilUng. 

dwt. gr. 

11 9 
lid. 

-of a guinea; 

diff. = rr^ of Id. 

77 

fur. yds. 

4 . 88 

cnrt. qra. lbs. oz. dwt. 

7 27 a LOff 

Jl^, 1 
^ 20^ 3 

21 , 
— : 1-L 
25' « 



153' 



7A 



•^640 



DECIUAL FRACtlONS. 
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Ex. 


Ans. 


Ex. 


Ans. 


156 

157. . . 


1 

7 

324 


175 


175 

243 

.... 


158. . . . 


2 


176 


Hd. 


159 


528 


177 


. . W- 




£ a. d. 




*. d. f. 


160 


73 1 6f 


179 


9 81 * 


161 


5078 14 85L. 




• * < 

£ ». d. 




ton. «wt. qp. . , lbs. 


180 


227 12 1 


162 


42 4 1 19i.J 


d. 


a » • 

/. d. /. 


166 


I. 1 
4' 3 


181. . . 21 


£* '•. d. 


■ 167. . . , 

16a . . . 

,169 


IM^ 140 
14; 14 
9 7 
W>^ 15 


182 

183. • .. • 

• 

184 


^320.1^ 8 

4 IH A\ 

« • ft ' 

yd. qr. 

2 3if 


. 1 

170 

171. . . . 


£ «. (f. 

89 4 1^ 

1 


185 

186 


.4^oz. 
65^ days. 


\ 
1 

172 


mil. fbr.' yds. 

7 124 


187 


3090 18 2-^ 


■ 


cwt. qrs. lbs. 


188. . . • 


75 '4 '8^ 


173 


2 2 16H 


189 • 


9 -2 


174 


inim 


190 

■ 


7 15 lOf 

•x - t 




DECIMAL I 


FRACTION 


s. ■ 

• « a ■ 


9 


95 


6. , • • - 


16.656055 


o. , , , 


183.314 


8. « . • 


24.394 


4. • . • 


47.2623 


•/. • • • 


5780.2433 


if. . . • 


1148.87371 


10. . . . 


270.4946 



126 



ABITBIIITIO. 



Ex. 


Am. 


Ex. 




Ans. 


11 


3.60126 




qrs. 


lbs. oz. dr. 


12 


99.999999 


4if. ... 


2 


19 5 1.92; 


15 


195.099261 






cvt. qr. 
9 2 


16 


175.14225 






«. d 


17 


.00059563 


50 




19 1.44; 


18 


102.030201 






». d. 


19 


.00040208 






5 9.40104 


20 


.0018615608 






fur. po. yd. ft. 


21 


.002093663 


ol« • • • 




€54 .54; 


22 


.012024012 


mil 

1 


. f UI 

3 


. po. yd. ft. 

13 1.98 


30. . . . 


.525; .62083 






t. d. 


31 89375 ;, .228125 


52,... 




19 1.95; 


32. ^947916; .8697916 






£ 9. d, 

1 IT £ 


34 


* .952380 






». d. 


35. .10714285'; ,3571426 


53. • • « 




9 6.798216; 


• • < 

36. .6517857142;. .4375 






£ *. d. 

2 15 8.016 


37 


. ..6875 




dys. 


hrs. min. lee. 


Oo. • • • 


.123816287 


54. . . ♦ 


3 


7 5Q 3.84; 


o*j, • • • 


.7583 

» ■ - 




• 


hrs. min. lec 

16 26 58.56 


40 


.167123287 




TOO. 


po. yd. ft 


41 


727 


55, • . • 


1 


37 9 3.942 


42 


.8125 






yd. ft. in. 

3 1 4.4232 


43 


.75 






13 


44 


.242 


68. » • . 




99 


45 


.432142857 


64. • * • 




14 


46 


' • .66875 






33 


d. 

48. . . . 7 J ; 


•. • d. 

16. 7,7496 


Q5, • . • 




1 
11 



INTEREST. 



127 



Ex. 

66. • . * 

67. .. 

€8, . • 

69. . . 

70... 

71... 

72... 
73. .• 



Ans. 

107 

333 

• '481 

3367 

30427 

111111 

15 
43 

5o 

1697 

3300 

34213 

" 49950 



Ex. Ans. 

74. ... •*•' 5407*Sa 

». d. ' 9. d. 

75 U 4^j 6 9^1 

qr. lbs. . . oz.. 

76 1 18 4|^; 

oz. dwt. gr. 

79. . . . 7726.444 &c. 

80 39965.99,78 &c. 

81 3085.40231 &c. 

82 .2708 &c. 

84 54.6587 &c. 

85. . . . 164.086 &c. 

86 30.7283 &c. 

87 11.01?92 &<j. 

88. • . . 6,2290190 



ini:erest, &c 





£ : a. 


iU. • « • 


49 11 ■ 2f ; 




875 11 2| 


Om 9 • j» 


365 2 0; 




2190 12 


4. • a • 


6 5 7i; 




131 18 li 


5. . • . 


£1360 y £3360 




«. »..<«. 


6» • • « 


93 17 9^; 




719 16 lii 


1 . • « « 


67 7 4>; 




330 10 10| 





it «. 


«f . • . « 


165 4 




2000 19 


10 


23 18 




297 2 


11 


427 16 




2156 3 


12 


81 




698 9 


13 


2 1 




207 16 


14 


64 10 • 




884 






tU 9 



mi 

Hi 
Hi 

mi 
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ABITHMETIO* 



Ex. 
iO» • t • 

16. • • « 

17.... 
18^ . • • 

X«/. a . » 

20 

'2\, • • • 

^^» • • • 
^0» • • • 

26. . . . 

28. • • • 
i^^. • • . 
30 

vl. » • . 
O^. • • • 
Of . . . • 

38. . • • 
o«/. ... 

40 

41 



Ans. 
£ ». 

195 17 
908 3 
147 1 
972 17 
241 

1290 19 
252 10 

2622 2 

7 4 
730 1 

58 13 
4327 8 

104 2 
1029 15 

197 8 

923 11 

26 14 



d. 



7-M*; 

^m 



152 
286 

29 

7 

148 

12 

10 

56 
144 11 

29 10 

55 6 
677 17 



4 
2 
3 
2 
1 
8 
2 
5 



s 

OH 

•HU 

4 
3|- 

m 

9t% 



Ex. Ans. 

£ «. d. 

42 8 18 .ft^^V 

43 105 2 64ff 

day8'= 43 

44.... 1243 4 8f|ff 

days = 53 

45 347 4 9^ 

days" ±:f 72 

46.... 273 7 ^e^VW 

days' = 84 

47. . . . 490 '19 1^-f 

days = 104 

48. . , . 4202 15 .9iiJ|: 

days = 115 

50 530 12 •9i 

nearly. 

51. , . 628894 12 6^ 

nearly. 
52. . . . 63 



^i 



57,.. 
58.. . 
59. . . 
60... 
61. . . 
62.. . 
63, • . 
65. . . 



5 1 



nearly. 



144 3 '0 
23 16 1\^q\ 



110 8 '9 • 

4 10 

6 11 -3 ' 

781 5 

90 9 -Ojff; 

^ The price not inclading Brokerage. 

66 80 1 .i^yV; 

The price including Brokerage. 



EQUATION OP PAYMENTS. 
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£x. Ant. 

£ »» d. 

67 2788 16 IQ^; 

The price including Brokerage. 

68. . . . 139 8 10^^ 

nearly; 

The price including Brokerage. 



Ex. 



69. . . . 



Ant. 
£ «. (f. 

3 10 10 



per annum ; 

The price including Brokerage. 

70 95 11 0; 

The price Including Brokerage. 





MISCELLANEOUS. . ^ 


71 

1 ^. « • • 


£ t. d. 

483 17 5^ 
920 6 llf 


76 225 13 1144.; 

^ reckoning, . dyt. 
1000 bearing interest .for 83 


It). . . # ' 

74 


24390 4 10|| 
^13125; 


700 „ „ . 91 
450 „ „ 99 
200 „ „ 86 


7o, • . • 


£56 5 
£6129; 85^ 


77 £1043 6.T^^ ; 

48 days, rate 5 per cent. 

78. * . . . . ie854 



EQUATION OF PAYMENTS, &c 

17... 
18... 
19... 



2 


I4|- month. 
4^ month. 


4..., 

0. . . « 

6. . • , 

7.... 


mo. 'wk. dyt. 

4 3 3 nearly. 
6 month. 


0. . • t 


2\ month. 


13 


9«. 4(2. 


14... 
15, . . , 
16. . . . 





20. 
21. 

22. 

23. 

24. 
25. 







7T«r 






42| 






7* 




& 


». rf. 







8 




2 







■ 




7 8 
£525 




5«. 


. 6dl. ; 


26M 


per cent. 



o3 
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▲RITHAIETIC, 



Ex. 
6. • • 

7... 

O. • . 
*f» • • 

10... 

11... 

12... 
13... 
14... 
15... 

16... 
17... 
18... 



1». .. 



20... 



Ana. 

25 

16«. 8.0804064(f. 

203975 ; 258 

24 days. 

£ «. d. 

22 17 7^ 
20 11 9^ 
129 13 6^4^^ 
2 9f gain. 
41 10 6-^ 

.39479 &c.; 

120000 

3a. 3-^. 

£7 0«. 10^(^. 

Six thousand and 

thirty; 
Six hundred and 
four thousand 
and fifty-two ; 
Nine hundred mil- 
lions^threehun- 
dred thousand, 
» eight hundred 
and five ; 

7007977 ; 

1010200000 ; 

or 1000010200000 

218289976 ; 

18065364 

410724907; 

,1011924 



Ex. Ans. 

21.... 12588145548; 

640131605776000 

22.... 9847219^|i||i; 

34491^^ 

23.... 335675 &rthings 

8613 sixpences 

22253 grs. 

30126 perches 

21 guineas 



qn. 

2936 



24 



1)us. pk. gall. qt. pt 

7 1 O 1 ; 

1260 shillings; 

252 crowns; £63 

£4130 6«. 8|d. 

25. , . . 5cwt. Iqr. 111b.; 

Itn. 5hhd. 2 1 gall. 4pts. 

if 4hhd. = Itun. 

2^.. 2141 ac. 2ro. 17po.; 

£440 lis. 6|<^. 

27... 10«. 0\d, Tfl-r/; 
7 mi. 250yd. Oft. 5 in. 

&,*, 4- 

4 11 
1 1 5 

30 4«. 4cf.; 66N0S.; 

31^ Parts. 
126 = G.C.M. ; 
1134 s= L.C.M. 
38576 
103 ' 



2o« . • • 
i2«/. . • . 



oJL. • • • 



32. • . • 



1658j^ 



T> 



MISCEI^LANEOUS BISLUIPLES. 
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Ex. 


• 

Ans. 

4 


Ex. 


Ans. 




2223 _ 1463 . . 1716 


46. . . , 


64640 




2717' 2717' ,2717' 




£ * * ' A 


■ 


6 8 10 7 1 


47 


*» m. Op 

421 8 lOi 


i 


W W W }2' 4 


48 


1067 18 ^ 


33. 


••• ^i;3^;2|4; 


49 


2057 1 4 




. 2308 
11 

• • • oR 


50 


4 J per cent. 


34. 


51 


'78. Sd. 




60 
1008 ^^, 


^"1 


58. 6d, per lb. ; 


35. 


... _-=201J; 




26|^^ per cent. 




. « « 

3 ., _ 829 


53. . . . 


X276.83437 &c. 




10' 44800 


54. . . . 


l8. Id. 


36. 


. . . £1 6«. ^d. 


^^, . . . 


£3 15«. 


37. 


• 

. . . 42^^ yards. 


^^, . . • 


1234; 175.25 


38. 


. . . £1818 0«. O^AJd 


57. . • . 


60 feet. 


4% f^ 


13 7 


^^ 


345 


39. 


16' 800' 


59 


4969f9- cub. ft. ; 




1727 ,„ 


or 


4969 10' 10" S'"; 




125 = ^^«^ 




£7 158/Si^d. 


40. 


401.02486 ; 


60. . . . 


^ 9 




32.58133; 




.3' 16 




126029.501025 ; 


61 


12«. 7id. 




10; 689,655 &c. 


m 


.9125; 88. ll^i^jd,. 




* . . 265 


63. . . • 


144 men. 


41. 


.' 999 


64 


32 


42. 


.5625; 2gall. Iqt. 




243 


43. 


£41 4*. ll^c?.; 


^^. • . . 


1.124864 




£675 6«. 5.7449376(?. 


66. • . . 


1728 




£ ». d. 


67 


90101 


44^ 


398 7 8; 


^'^, • • • 


48 ft. 




22102 7 6^ 


69. . . . 


2.3513 &c. 


45. 


Q ,8 6i 


70. . . . 


39 .25 yds.' nearly. 
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ABITHXEnC 



Ex. Ans. 

71 33 3 H + A 

72 741 

73 591 12 4 ■ " 

74 33 3 41^ + 3^ 

75 2 12 6 

76. . . . 7 13 11| -h U 
77. . . . 5 17 1 + iM 
78.. 1925 6 6J; 
1906 8 9; 
10552 15 9 
79. . 1315 16 11| -f i 

76 9 6 
80 £37 2s. ed. 

reckoning 3 mo. ' 15 dys. 

= 14 wks. 1 dy. 

81 15 e 3 

82. . . . 5 10' 2| + -^V 

83. . . . Ifi j 205 

£ ». d. 
84 7 7| ; 

2 16 3 
85. . . . 1 cwt. 2 qrs. 21 lbs. 

379 4621 



86. • « , 

87.. 



480' 17532 
2800 2793. . 3040 



- 2660' 2660' 2660 
fractions of Is. 



88. « • • 



F9.' '^^ 



Ex. , Ans. 

8d---".li^)V; 1200; .12 
90. . . . 10.03322 &c. 

91.... lU; .0055 

92 £446 8«. 9\^, 

93, . . . 27 

94. . . 909 ; 1.01017 &c 
95 2000 ; .0005 

£ s. d. 

96 3 15 2 

97 467 1 ^ 

98. . . , 585f 
99. .02916 ; 38227, &c. 

9. d. 

00. . . 4 6/^ ; ,240625 

£ 8. d, 

783 3 



01. . . , 



55 



02 277 i 109 i 7.2 

£ «. d. 

03 192 18 9 

04 23 = G. C. M. 

05.. 908; 1.015155 &c. 

£ *. d. 

06 5 11 5|| 

07 15 11 8^ 

08 160 9 7i 

•. 15 69 

09. • . . 1^ ; 2g ^ ijo 

10. . . .007257 ; 120000 
11 2.2360; 2.7494 

12.. . • . . ^M 
13..,.. 7^ mo. 

14. . . , .91875 ; .7 



HISCBLLASXOirS XZA.HPLES. 
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Ex. 


Ajob. 




«. d. f. 


115. . 


• 1.44; 


• 


17 6^ +.9952; 




r 10^ 


116.. 


92ft; '2! 5"; 




ft. ~ in. 




or/ 92- 29 




£ *. d. /. 


117. . 


• . 230 151 + ^ 


118. . 


6561; 512; 




29.6063 &c. 


119. . 


2f days. : 




£ s. d. 


120. . 


. . 115- 1^ 


121. . 


. . 1236 18 9.7725 


122.. 


13 13919 

• 




16^-499500 


123. . 


5168^'gxiineas; 




lbs. oz. dwt. gr. 




50 9 16 11 




dys. hi8. min. sec. 




6 16 27 36 




£ 8. d. 


124. . 


. . 5483 2 21 ; 




tons. cwU qr- Ilw. 




54 6 1 20 




£ ». «.' ' 


125.. 


.. 14 7 6^; 82 


126. , 


. . 176 10 b 


127.. 


1 11 


12& . 


1080 0.. 


129.. 


36044 3 4.;. 




2266 8 8jV ' 



Ex. 



Ans. 



130. 13 51 + .5860928; 

1 18 6| + .2.150976 
131.23 14 1 + .6958816 
&c. 
for 199 days. 

132 7906; 945 

133. . 1.69999978867216 
= 1.3038404x1.3038404; 

1.3.0384048 



4 J yards. 

£262.96 

i^ days. 

102.3466 &c. 

.621459 &c. 



2 2 



d. 



134 

Lou, • • • 

136, . . . 

137 

138. . . , 

xOu, • • • 

140 

Interest = 21 .89808 .nearly ; 
= 21 17 11.5 &c» 

Amount = 153.14808 
nearly; - - 

£ 8. d. 

or 153 2 11.5 &c. 
141. 1.1 ; 3.47850543 <fec.; 

439 

oz. lbs. oz. 

142. . . . 42^ = 2 lOjSL. 

avoird. wt; * ' 
£ £ 8. d, 

143.,.. 240; 2026 13 4 

144.;.,/ ... 22 



.136 



ABITHHETIC. 



Ex. 


Ans. 


145 


80 


" 


£ «. d. 


146 


33 6 8 


147 


4 6 7i 


148 


^-h ^1^' 




gall. qt. 


149 


30 1 




£ i. d. 


150 


14 1 3 


151 


324.612 &c. 


152 


■' m 




128 


153. • . • 


Sum =s" : 

15 ^ 



154. 
155. 
156. 

157. 

158. 
159. 
160. 
161. 

162. 



32 

diff. = - : 
15 ' 

and 128 = 4 times 32 

..133 

540 

14^ 

101 . 

^^^* 3136 

16^ 18^ 21 

••• 24' 24^ 24 

.16 ; .72 

745.7961 

20796.875 

.628125; .790625 

£ «. d, 

2 7 41; 



. . • 



• « 



163. 



ac. ro. po. 

13 . 1 20 
999 J 49 



Ex. Ads. 

£ a. 

164 7 .6.45883 

165. ... 14 men. 

ft. in. 

166 200 5^ 

£ 9, d. 

167. ... 5 12 6 ; 

6 11 3; 
7,10 0; 

£ ». d. 

88 9; 

9 7 6; 

11 5 

£45 = il'B; 

= Fb ; £225 = Cs. 

£ t. d. 

400-14 3| 
108^ planks. 

£ ' ». d. 

.. 578 16 3 
352^ 1155 1400 
440' liO"' 



168.. 
£90 

169.. 
170. . 

171.. 

172.. 

173.. 
174.. 

175.. 
176.. 
177.. 

178,. 
179. .' 
180.. 



. « 



. « 



. . 



440 

133 

540 



. 4 



. * 



• * 



• 


113 
. 123 


*. 


«. A 


1 


.4 


6666 


6 8 




23H 
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Ex. Ans* 

181 5^ mo 

182. £437.8787683 nearly 



183. 
184. 



• • 



185 

186. . • . 

187 

188. . . . 



18^... 4 4 

mi. far. 
1 1 



34|- per cwt 
A received 3818 
B receives 5727 
G receives "9545 
4.79 
36 

£ «. d. 

3 15 

3605 fr. 

ton. cwt.- qrs. lbs. oz. 

3 23 6j 

yd. ft. in, 

73 • 2 6 ; 
' '4^395 ; 
• 782512 



£ 



190. . . 

191. . . 

192. . . 

193. , . 

194. . . 
195. . . 
196. . . 

deducting 
£ 

197. . . 377 
198. . . 584 
199... 2 
200. . . 2 
201. . . 237 



«. . d, 

3 7 



m 



3012 
8620 1 

72 men. 
572 

cwt. qrs. lbs. 

24 . ,3 23 
54* 3 5 
H ^19^ 

for tare first. 



t. 



Of 



3 V5 

3 1 Of nearly. 

10 



Ans. 
cwt. qrs. lbs. 

94 2 16^1 

deducting in the given order. 
£ t. d, 

28 15 -4| + ^ 
64 11 • 8- 
24 1 4+^iy 
1600 0- 

cwt qrs. lbs. 

30. ^ llj 
£2 j 250 cwt. 

£. . .*. M. 



Ex. 



202 



203. . . 

204. . . 

205. . . 

206. . . 

207. . . 
208. . . 



209. . . 

210. , . 

211. . . 
212. . . 
213.. 



ft, 
214. 100 

59 

215 

216 

217 

218 

219 

220 



> 28 12 

lbs. oz. 

2 12^!^ 

£ 9. d. 

1 6 U 

13 

• 18 

001300492417455 

ft in. 

7'= 100 ' 84-; 
7'= 59 1008 
2.236068 
33 



1| year. 
15647.374 fr. 

#. d. f. 

10 2^ + 4 
43gV lbs. 



221. . . 273.642102 miles. 

£ £ 

222. ^'s=540 ; ^'9=720.; 
C'S=1050; Z>'s=1290 



138 



AXITHXETKL 



Ex. 
223. . . 

224. . . 

226, . . 
227. . . 
i!'s = 
228.. 

22u, • « 

230. . . 
231. . . 



Abb. 

lO^rf. 
14 mo. 
1874iflbs. 
4 
A's = £175 ; 
£336; Crs = £189 
4|ino, = 138 days. 



192 



«. 



0* 



4 
4 

4 
5 



marks, scfa. 

7757 8 

d. 



232, . . 



233... 



7^; 

0} 
0; 
0; 



234. . . 



236. . . 
237. . . 



9; 

2 
19 
11 

d 

52 10 

4 5 

31 5 

.5625; .714285; 

9101 1001 

1000000 ' 10000 

16.833639; 

100.9981 ; 

.000048884 

1160 

. £ .s, . d, 

125 I3.10i; 

.127109375 

3956 miles. 

79 ft. 8' 8" ; 

or 79 ft. 104 in. 



Ex. Axis. 

238. 4^598 ft. S' 7" 6'" 
or 49598 ft. 1242 in. 

239 l?-.^-»-8 



240. . . , 
241 



3200 

2492.2622123 ; 

3.44902 ; 15 

.0001234321 ; 

1568.6274 &c. ; 

U 

165 



£ 



8» d. 



242. . . . 


7 lOi 


243. .. . 


8 1 6.75 


244. . . . 


56 18 4|; 




412 13 4| 


245. . . . 

246 

247 


9 
^ ». d, 
296 15 lli + ^ 

7 16 ej 


248 


7 


cwt qis. lbs. 

249 27 2 16^ 

Mnctiiv in the given order. 


250. ; . . 48 .2 4|f f 

dedaatiwg in 0» ffina order. 

251..., liyear. 
252. . . • v000125 oub. ft. 




a .216-oub in. 


253... • 


.0000000001 ; 




16 




625 



BaSCELLAVEOHB XXAMPLES. 
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Ex. 

254 



« • • • 



255. 



Ans. 

847] 2.236068; 

121 
3 



2' 



2.884499 



^56 33 

257 585.311028 

258. ..: 58.43515 

100.011 
.001300492417455 

.08339 
259... .006993; .3125 



Ex. 



260 

361 

262. 



263. 
264. 
265, 

267. 



•26a . . . 

269. . . . 



hn. min. sec' 

5 48 50.9184 

401 ft. 6' 4" ; 

or 401ft. -76111. 

100 ft. 7'; 

or 100 ft. 84 in. 

59ft. 7'; 

or 59 ft. 1008 in. 

.2832; .3125 

3.44902 

1.061208 

.490000 

.39375 ; 

.5384375 ; 

po. ydis. ft in. 

13 2 1 4 

yds. in. ' £ », d. 

520 3 j 6 4 2 

2A; 0; 

283if; 46412^!^^ 



Ans. 
£ t. d. 



270 4 15 7^ 

271 6392 19 Of; 

178 13 11| + J 
272. . . . 1 

273. 19752 ; 1.30384048 ; 

.612372436 



». 



d. 



21 i 431 9i + f 

275 945 ; 2.88449 &c. 

276 

£ ». d. 

^'s= 26 8 If+A; 

^B= 79 4 5i + A; 
era = 165 9 lOf + li 

277- ... 

^'a = 276 16 Sf + fJ; 

^fl = 432 10 6 + fi ^ 

£7'fl=138 8 l| + ii 



^l\j. ... 



mo. * djs. 

6 12^ 



£8, d. 

279 5 2 

280... 53 2 51 ^m 
281. . . 10 13 lOi + -^t: 

282,. ^; .00000144; 

1.030301 

283 1263; 25.68; 

2i = 2.75 



140 



ABITHVBTia 



Ex. Ans. 

2Si. . . • 37587 p. ; 

181 Iba. ^ oz. ; 
31556931 sec. ; 

yds. ft. in. 

16 20 U56 

91 15 Oj 

231 2 Of 

12:^ miles. 

lbs. oc. 

2 12^ 
5 5^ 
6^^ 216 
900 ' 900 ^ 
^ 260 ; 345 
900 ^ 900 ' 900 
291. .. . £83 6«. 5ld. 

1.061208 

5 yds. 15 ft. 

100 miles. 



Jod. • • • 

286 

287 

2oo. . • • 
289. • • • 

290. . ^ J 
^•* 900' 

1330 



292. .. . 
294. .«. 



JiuO* . • • 



519 17 



d. 

10|f 



Indudlog only one of the days 
mentioned. 



296.. 
297. . 
298.. 
299. . 
300.. 



57 17 7i 
1. 7 '6 

20 
15 : 16,; 795ff 
1 ; 125510 



Ex. Ans. 

301 ^. 630. 216^ 
• 900 ' 900 ' 90ft ' 



330 260 



900 
345 



302.. 
303., 



%r%j\f ^\j\j Kficv 

900' 900' 900 

11 
. 40 



304. , . . 
305.. 



306.,. 



* • 



. . 



8 l\ 

7 4| 



• • 



21 
217 7 
103 

. .1.04043 

£ 8, d, 

387 1 lA 

. 21 19 3f 

488 

27750 ; 

147 J; 

7 ft. 1280 in. 

, 54 yards. 

15«. ^d. 

17696; 

83 guineas 2s. \\d.; 
1647828 lbs.; 
2401; 178 days; 
17 yards. 

314 £Q Is. id. 

315 20 days. 

316. ... 57 yards. 

317 ;2JlbB. 

318. . . . 35392 pence.; 
17 guineas 98. 6|d. ; 



307. . . 
308., 
309.. 
310.. 



4 yds. 
311.... 

313.. 
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Ex. Ans. 

8239^4 lbs. I 
13 wk. 2dys. 3hr. 4:min.; 

3 yards. 

319 £12 29. 8d. 

320. ... 114: yards. 

321 • 3 oz. 



322. . . 



OZOm, • • • 

3'24 

o^o, • • • 
326 

328.. 



102' 
£4 lU Ol^d. 

23^ • ^ 

240 times. 

£ «. d. 

1 1 

1841 7 9i; 

81 12 6^ 

245 

m I 

8 



9876 ; 27.602536 ; 
.019598 
329. 6031 ; 2.223980 &c. 

330 16 

331 5625; \71428; 

03125. ^^^^^. ^^ 

332 16.83375; 

1820.9855 ; 1.5 ; 
.0013014 ; .00015625 ; 

7118580 
S33. • . • 4 men. 

3J4 ^^ 



Ex. 



Ans. 



121 



• 16a 
336. . . . 3.0944 days. 

337... 2457.7565873 &c. 
338. ... 55 min. 6-^^^ sec. 
• 339. t . 
340. . , 

341. . - 

342. . . 

0.7ti. .... 

344 



£389 Us. 4|rf. 

8 tons ; £774 

7-3^per (Twt. 

4rf. 

£638 15*. 6d. 

2.223980 &c* 



345. 
346. 



13 ac. 

o4 1 . ft • • 

348. • . . 



04:«/. • • . 

350. 
351. 
352. 
353. 



. * 



. • 



354. 



ooo, • • • 



f-. ; .006640625 

.384615 j 

4.74194 ; 

3.021975 ; 

1 roo. , Hp. ; 

. .002 

4 feet. 

22 13 2f 

18 15 

£2130|-g^ 

3*. l^d. 

£5 15s, 2^d.. 

£ 

A, 22,500; 

B, 15,000; 

C, 7,500 
To ^, 750 ; 

B, 400 



ua 


ABXTHIOURO. 




Ex. 


Ans. 


Ex. 


Ans. 




«. d. 


374. .. . 


216 feet. 


356 


3 lOf + A 




tons. cwt. qr. lbs. 


357 


3|^ montha 




3 9 1 20 


358. • • . 


3683.625 fr. 


£194 8*. Qd. 


359. . . . 


£97 4*. 5^. 


375 


9 


360... . 


158. 9d. ; .5 




16 




1 


376 


^2^ 


361. • . i 


'■' 5 


377 


£10 14«. 3^d. 




£ 8. d. 




h. min. sec. 


362 


i 11 0^ 


37a .. . 


1 5 27-^ 


363. . . . 


3 14 10 


379 


164i daya. 




37 


380 


£525 Stock. 


364 


80 


381 


615^^ 


365. . . , 


42 times. 


« 


«. d. 






382. ... 5 13 1 




£ s. d. 


0\jO, . . . 




366. . . 


4 16 


/f's= 2Q 


8 if + A-; 


367. . . 


1459 17 Of 


B*B= 79 


^ H + :hi 




83 6 5\ 


CTs = 165 


lOf + H; 


368. • . 


3415 yards. 


384. . . • 


9 mo. 


369. . . 


£49 Is. d>\d. 




t. d. f. 


370. . . 


Z's= 875; 

W% = 1680 j 


385. . . , 


1 IIJ + M 








tonfi. qjs. lbs. 




iV^'s= 945 


386. • • • 


1 3 16 


371. . . 


8||Jmo. 




23 


372. . . 


19105^1 lire. 


387 • • . • 


45 


373. . . 


'•> V' 


38o. • • » 


3 49 22 

12' 28' 55 




.000048884 ; 


389. . • • 


.5384^5 




1160; f- 


«K#U. • • • « 


} ac. 584 ydfl. } 




' 80 




10 ac. 
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Ex. 


Ana. 


0\jl.» • • • 


39.25 ya.rdB. 




£ i, d. 


ov2, • • • 


405 3 41 


Ol/O* • • • 


450 


«/«/4* • • • 


37i 




th. gr. 


<5"d« • • . 


1031 5.43 nearly. 




tons. cwt. qrs. lbs. 


396 


3 17 2 261 


OVt , . • • 


£1 l8. Sd. 


3«70. . . . 


46.5 &c. feet. 


o\/v» • • • 


30«. ; 15«. ; 10«. ; 




7s. Qd, ; 6s. ; 58, 



Ex. AnB, 

400. . . • He would pay 
12s. 6d. less per annum. 



Division of Decimals. 

402 31179i4634 

403. . 10251.1206896 &c. 

404 1.295787050 

405 1000 

406, 1765.1573292402 &c. 
407 02159595 &c 



■ a 



LOVDOir : 

&• CLAT, PKIKTSK, BHEAO STRBBT BILL. 



\. 



